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PREFACE. 



The present work has been undertaken chiefly 
with the view of assisting the student whilst engaged 
in the study of Practical Anatomy, and of affording 
him such practical information in connection with 
the Anatomy of the Arterial System as may be of 
advantage to him long after his studies have been 
completed. 

For the purpose of effecting these desirable 
objects, I have endeavored to simplify as much as 
possible the anatomical details, and to bring to- 
gether such material facts in relation to the ope- 
rations upon the principal arteries of the body, as 
may lead to correct conclusions relative to the treat- 
ment of the various accidents and diseases to which 
these vessels are exposed. 

The recent alterations which have been made by 
some of the licensing . bodies in these kingdoms 
have rendered their examinations more demon- 
strative in their character than heretofore; and I 
trust it will be found that, in the arrangements 

which I have adopted, the student will receive such 

1* 5 



6 PBEEACE. 

assistance in this respect as the improved mode of 
examination would appear to render necessary. 

I have not overlooked the fact that there are 
many practitioners, particularly those in rural dis- 
tricts, who do not possess any opportunity of refresh- 
ing their memories upon anatomical points by actual 
dissection ; and I am not without hope that to such 
the present volume may aftbrd some useful hints as 
to the relations of those blood-vessels which, from 
time to time, may become the subjects of their ope- 
rations. 

The Illustrations have been executed from draw- 
ings made expressly for the work by Mr. B. Wills 
Richardson, Examiner in Anatomy and Physiology 
in the Royal College of Surgeons, and late Demon- 
strator of Anatomy in the Carmichael School of 
Medicine. The elevated position to which this 
gentleman has been raised in the College, and 
which he continues to fill with so much honor, 
sufficiently indicates his reputation as an Anato- 
mist. The accurate and beautiful plates of Tiede- 
man and Cloquet, of Professor Quain and Maclise, 
have been rendered available for the illustrated 
portion of the work.* 

I cheerfully acknowledge my obligations to the 
labors of the late Professor Harrison, Professor 
Alcock, and particularly to those of my former col- 
league in the Carmichael School of Medicine, the 
late Dr. Flood. In the year 1850 I brought out a 
new edition of this last gentleman's work upon the 
arteries, which has for some time since been out of 

* Additional illustrations hare been inserted in the American 
edition. 
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print, but of which the principal part has been em- 
bodied in the present work. 

The greater number of the illustrations have been 
executed by Mr. Oldham, of this city, and the 
remainder by Messrs. Butterworth and Heath, of 
London. It would be superfluous to say any thing 
here in praise of Mr. Oldham as an artist: his 
talents are so well known and valued as to render 
such commendation upon my part unnecessary. 
Messrs. Butterworth and Heath are also well known 
as artists of considerable merit and high standing 
in their profession. 

John Hatch Power. 

95 HABCOimT Street, Dublin, 
October, 1860. 
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ANATOMY 



OF THB 



HEART AND ARTERIES. 



DESCRIPTIVE ANATOMY OF THE HEART. 

PRELIMINARY DIRECTIONS. 

For the purpose of exhibiting the heart contained 
within its envelope the pericardium, together with the 
great vessels connected with it^ particularly the aorta, 
the student is advised, in the first instance, to make a 
longitudinal incision through the abdominal parietes of 
about six inches in length, the centre being situated at 
the umbilicus: the bifurcation of the abdominal aorta 
should then be exposed, and a full-sized pipe of the in- 
jecting apparatus inserted from below upwards into this 
vessel, about two inches above the origin of the common 
iliac arteries; the injection should then be directed 
upwards, towards the heart. By this method the tho- 
racic aorta^ the arch of the aorta, its relation to the ster- 
num, together with its other numerous important rela- 
tions, will be best seen, whilst the arteries of the head, 
neck, and upper extremities will be much better filled 
than if the subject were injected from the ordinary situa- 
tion, the arch of the aorta. The following dissection 
should now be performed : a perpendicular incision should 
be made, commencing from below the centre of the cla- 
vicle, and passing across the second, third, fourth, fifth, 
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20 PERICARDIUM. 

sixth, and seventh ribs of the lefb side : these bones should 
then be sawn through, a little in front of their centres, 
and the cartilage of the first rib of the same side divided. 
A second perpendicular incision should next be made 
through the integument covering the sternum, and then 
through the bone, keeping a little to the right side of the 
middle line. The lower extremities of these two in- 
cisions should now be connected by means of an oblique 
incision, and the parts included within them should be 
next raised off carefully from below upwards, and then 
forcibly turned backwards upon the front of the neck. 
Whilst making this dissection, the soft parts lying behind 
the divided portions of the ribs and sternum should be 
carefully detached from these bones. The mammary 
artery is particularly liable to injury in this stage of the 
dissection. By adopting the plan now recommended, 
the student will be able to expose the pericardium, and 
to observe its relation to the parietes of the thorax, 
whilst the relations of the arch of the aorta, the proximity 
of this vessel to the right side of the sternum^ and to 
the cartilage of the second rib, at its junction with the 
former bone, will attract his attention. The same plan 
of dissection may afterwards be pursued at the right 
side, with this difference, that the cartilage of the first 
rib should not be disturbed, in order that the dissection 
of the lower portion of the neck at that side, together 
with the dissection of the arteria innominata, may be 
pursued with advantage. 

THE PERICARDIUM. 

The pericardium, properly speaking, is a specimen of 
what Bichat calls a fibro-serous membrane, consisting 
of two layers of membrane, an external or fibrous, and 
an internal or serous layer. It is the immediate en- 
velope of the heart, and of certain portions of the great 
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vessels entering into and issuing &om it. Its form is 
somewhat conoid; the apex corresponds to the large 
vessels in immediate connection with the heart, in which 
situation the fibrous layer of the sac may be seen ex- 
tended over them, and identified with their external 
tunic : the base may be seen resting on the cordiform 
tendon of the diaphragm, to which it adheres so firmly 
in the adult as to be with great difficulty separated irom 
it; it also rests on a small triangular portion of the 
fleshy fibres of the diaphragm, to the left of the tendon, 
from which it may very easily be separated. In the 
foetus the pericardium is but loosely connected with the 
tendon and fleshy fibres of the diaphragm. 

The anterior surface of the pericardium is covered by 
the thymus gland in the foetus, and in the adult by a 
considerable quantity of loose areolar tissue, which oc- 
cupies the situation of the thymus gland; by the internal 
and anterior portion of each lung and pleura, and by 
the sternum: and inclining towards the left side infe- 
riorly, we find lying in front of it also the cartilages of 
the fourth, fifth, sixth, and seventh ribs. The sides of 
the pericardium are over-lapped by the lungs, and are 
covered by the pleurae, the phrenic nerve being inter- 
posed at the left, and thrown more anteriorly, so as to 
bond over the pericardium at a point corresponding to 
the apex of the heart. Its posterior surface lies in front 
of the posterior mediastinum and the parts contained 
within this region, more particularly the oesophagus and 
descending aorta. An incision may . now be made 
through the anterior part of this envelope, when its in- 
ternal or serous layer will be exposed : this consists of 
two portions, — ^the one lining the inner surface of the 
fibrous layer, and the other, with which the former is 
perfectly continuous, surrounding the heart. The con- 
tinuity of these two portions of the serous membrane 
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may be demonstrated, in the first place, by tracing that 
lining the inner surface of the fibrous layer from off 
that structure, to form a cylindrical sheath which en- 
closes both the aorta and pulmonary artery; and se- 
condly, by following the course which that membrane 
takes in forming partial investments for the two ven© 
cav8B and the four pulmonary veins. These two portions 
of the serous layer, viz., that lining the fibrous layer of 
the pericardium, and that lining the exterior of the heart 
itself, are perfectly continuous with each other, thus 
constituting a completely shut sac, so that the vessels 
going to, or issuing from, the heart, do not perforate the 
serous membrane, but receive coverings more or less 
perfect from it. 

Nine openings have been enumerated in the fibrous 
layer of the pericardium, viz., one for the aorta, two for 
the right and left branches of the pulmonary artery, 
four for the four pulmonary veins, and two for the 
superior and inferior vena9 cava9. In the foetus there is 
another for the ductus arteriosus. Strictly speaking, 
these are not openings in the fibrous layer of the peri- 
cardium, for this structure becomes incorporated with 
the external tunic of the vessels where they come in con- 
tact with it. 

When the pericardium has been opened, the following 
parts will be exposed : — the anterior superior surface of 
the heart, the two ven® cavffi, the aorta, the pulmonary 
artery, the right auricular appendix and a portion of the 
auricle, and the tip of the left auricular appendix. The 
left auricle is concealed chiefly by the aorta and pulmo- 
nary artery. 

GENERAL DESCRIPTION OF THE HEART. 

The Heart is a hollow muscular organ of a somewhat 
conical form, consisting of four chambers, grouped to- 
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gothor so as to form an individaal mass; two of these 
arc called the auricles, the other two the ventricles. The 
apex of the heart is formed (in the adult) by the ex- 
tremity of the left ventricle ; and looks downwards, 
forwards, and to the left side, towards the interval be- 
tween the fifth and sixth ribs : in many subjects it is 
curved a little backwards. The base is turned upwards, 
backwards, and to the right side, and corresponds to the 
right side of the fifth, sixth, seventh, and, sometimes, 
partly to the eighth, dorsal vertebrae. The posterior in- 
ferior surface is flat and triangular, and the anterior su- 
perior surface convex and more extensive : these surfaces 
are separated by two margins: the anterior margin is 
thin, and looks downwards, forwards, and to the right 
6ide : the posterior margin, which is shorter but consider- 
ably thicker, looks in the opposite direction. 

The chief bulk of the heart is formed by the ventri- 
cles, particularly by the left; and the auricles seem like 
appendages situated at it3 base. 

The two auricles are situated at the base of the ventri- 
cles, and towards its posterior part. When injected, and 
viewed as one, they form a crescentic mass, the con- 
cavity of which looks forwards and rather upwards, and 
embraces within it the aorta and pulmonary artery. 
The convexity looks backwards and somewhat down- 
wards. The two extremities of the crescent are formed 
by the tips of the right and left auricular appendices. 

The two ventricles taken together form a conical mass, 
which gives the peculiar form to the heart; it is ob- 
liquely situated, the apex being directed downwards, 
forwards, and to the left side; the base upwards, back- 
wards, and to the right side. 

The anterior superior surface of this mass is convex, 
and presents a fissure which runs from the base to the 
right side of the apex; this fissure lodges the anterior 
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coronary artery and vein, and a quantity of fat, and 
divides the anterior surface into a right and left por- 
tion : the latter is formed by the anterior surface of the 
left ventricle, and the former, which is much larger, is 
formed by the anterior surface of the right ventricle. 
In this latter situation, Dr. Baillie has described a white 
opaque spot, like a thickening of the serous layer cover- 
ing the heart: it is sometimes not broader than a six- 
pence; at other times broader than a crown piece; "it 
is so very common, that it can hardly be considered as 
a disease."* 

The posterior inferior surface of the ventricular mass, 
which is less extensive than the superior, is nearly flat, 
and rests on the superior surface of the diaphragm, with 
the interposition of the base of the pericardium. This 
surface also is divided into two portions of unequal size 
by a fissure running from the base to the right side of 
the apex, and containing within it the posterior coronary 
artery and vein, and some fatty tissue: the larger por- 
tion is formed by the left ventricle, the remaining por- 
tion by the right. 

The anterior margin of the ventricular mass is thin, 
longer than the posterior, and formed by the right ven- 
tricle : the posterior margin is thick and convex, and is 
partly lodged, with the intervention of the pericardium, 
in a depression of the left lung, and is formed by the 
left ventricle. The apex is formed, in the adult, entirely 
by the left ventricle; and the base presents for exami- 
nation the following parts : anteriorly, a funnel-shaped 
projection of the right ventricle which passes upwards, 
and is termed the infundibulum, and from which arises 
the pulmonary artery: on a posterior plane, concealed 
by the infundibulum, and more to the right side than 

♦ BailUe's Morbid Anatomy, by Wardrop, p. 54. 
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the orifice of the pulmonary artery, is the origin of the 
aorta from the base of the left ventricle. Behind these 
two orifices the base of the ventricular mass presents a 
circular fissure, circumscribing that portion of it which 
corresponds to the auricles: this fissure is very deep 
posteriorly : lastly, the base of the ventricular mass is 
cut obliquely downwards and backwards at the expense 
of the posterior inferior surface, which is consequently 
shorter than the anterior superior surface. 

Having thus described the external surface of the 
heart, we may now proceed to consider individually its 
chambers, which are, as we have already observed, four 
in number: two auricles and two ventricles. 

The Bight Auricle is of an irregular shape; it is 
said to possess the form of the segment of an ovoid : it 
presents for examination three walls, an antero-extemal, 
a posterior situated behind and between the orifices of 
the two venflB cavce, and an internal or the septum 
auricularum : and two extremities, an anterior inferior, 
and a superior. The antero-eocternal wall is easily de- 
fined, as it is formed by all that portion of the right 
auricle which may be seen on opening the pericardium; 
it is convex, and presents several dark lines correspond- 
ing to the intervals between the musculi pectinati, to 
be described hereafter. In order to see the internal 
surface of the auricle, we should make two incisions ; 
one in a vertical direction through the front of the 
auricle, connecting the orifices of the superior and infe- 
rior venflB cavse; the other in a slightly curved direction, 
the convexity directed downwards, commencing at the 
lower part of the right auricular appendix, and termi- 
nating in the superior extremity of the preceding in- 
cision. In this manner a flap will be formed out of the 
external wall of the auricle ; and we will now have an 
opportunity of examining the structure of this wall. 
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Its muscular fibres are arranged in fasciculi, somewhat 
resembling the teeth of a comb; they have been there- 
fore termed the muscuU pectinati: in the intervals be- 
tween these fasciculi, the lining membrane of the interior 
of the auricle, and the serous membrane covering the 
heart, are almost in immediate contact. A tubercle 
has been described as projecting from the back part of 
the posterior wall into the auricle, called the tuberculum 
Loweru If we examine the entmnce of the great veins 
into the auricle, we will observe that the superior cava 
passes downwards, forwards, and to the left side; and 
the inferior cava, upwards, backwards, and to the left 
side : we can readily understand, therefore, that the por- 
tion of the auricle between their orifices must of neces- 
sity be salient towards the interior of this cavity; this 
projecting part of the auricle placed between the open- 
ings of these two great veins, forms the tubercle of 
Lower. The use ascribed to it, is, to direct the blood 
towards the centre of the auricle, and thus prevent the 
currents of the superior and inferior venee cavee from 
directly opposing each other. 

The internal wall constitutes the septum between the 
two auricles; it is obliquely situated, so that its right 
surface, which we are at present examining, looks also a 
little forwards. On its lower portion it presents a well- 
marked depression, somewhat oval in form, called the 
fossa ovalis : it is bounded by two well-defined ridges or 
pillars, one on either side; that on the right side being 
also placed posteriorly; that on the left, anteriorly: the 
latter is much stronger than that on the right side, and 
it separates the fossa ovalis from the opening of the 
coronary vein, and gives attachment to the loft cornu of 
the great Eustachian valve. These two pillars are con- 
tinuous with one another superiorly, so as to form an 
arch over the fossa ovalis, the concavity of which is 
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directed downwards. This prominent margin which 
bounds the fossa, has received the name of the annultis 
Vieusseniu It is not, however, correctly speaking, an 
annular projection, the pillars not being joined together 
inferiorly. That portion of the septum included between 
the pillars, and which maybe called tho floor of the fossa 
ovaliSy contributes to form a valvular opening between 
the auricles in the intra-uterine period of life. This 
opening has been called the foramen ovale, or foramen 
of Botaly although it had been previously described by 
Galen. The upper part of the floor projects into the 
left auricle above the point of junction of the pillars of 
the fossa, and there forms an arch, the concavity of 
which is directed upwards; this can be seen only from 
the interior of the left auricle. Before the second month 
of intra-uterine life, this valvular apparatus does not 
exist ; there is in fact at this period a direct communi- 
cation between the auricles : at the end of the second 
month, it begins to be developed; and at the seventh 
month, the superior margin of what we have called the 
floor of the fossa ovalis, ascends sufficiently high into 
the left auricle, to cut off the direct aperture of commu- 
nication; leaving however an oblique or valvular chan- 
nel between tho auricles. This aperture of communi- 
cation is, in the normal state, closed in the adult by the 
adherence of the upper edge of the valve to that sur- 
face of the annulus of Vieussens which looks towards 
tho left auricle. Eelated to the opening of the inferior 
vena cava and to the fossa ovalis, we observe the great 
Eustachian valve; it presents a crescentic form: the 
concave margin, which is generally well defined, is free, 
and looks upwards and towards the right shoulder; the 
convex margin is not at all so well defined, being in fact 
continuous with the lining membrane of the anterior 
wall of the inferior cava, at that spot where this vein 

3* 



30 RIGHT AURICLE. 

and the auricle become united with each other: this 
margin of the valve looks downwards and towards the 
left side. The valve has two cornua or extremities : one, 
the superior or left cornu, is attached to the anterior 
pillar of the fossa ovalis; the other, inferior or right, is 
at first united to the anterior wall of the orifice of the 
inferior cava, and then sends an expansion in front of 
this orifice round towards its right side, where it becomes 
lost in the structure of this portion of the vein, usually 
without reaching the right pillar of the fossa ovalis. 
The superior or left attachment of the valve contributes 
to separate the fossa ovalis from the orifice of the copo- 
nary vein, whilst lower down we find this valve sepa- 
rating the opening of this vein from that of the inferior 
vena cava. In the early periods of foetal development^ 
the valve is proportionally well marked; but it gradu- 
ally diminishes as the valve of the foramen ovale or 
fossa ovalis increases towards its perfect development. 
The Lesser Eustachian Valve, or Valvula Thebesii, or 
valve of the coronary vein, is a small duplicature of tho 
lining membrane of the vein and auricle : it arises below 
the anterior attachment of the greater Eustachian valvo, 
and, separating from it as it descends, turns underneath 
the orifice of the coronary vein, and becomes attached 
to the margin of the right auriculo- ventricular opening. 
The anterior inferior extremity of the auricle looks to- 
wards the right ventricle, i. e, downwards and forwards : 
in it we observe the right auriculo-ventricular opening, 
the long axis of which is directed from before back- 
wards. Tho superior extremity of the right auricle pre- 
sents to our notice the right auricular appendix, and 
the opening of the superior vena cava, with a smooth 
surface situated between these two parts : the right 
auricular appendix is triangular in its form, and situated 
between the aorta and right ventricle : its base is con- 
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tinuous with the auricle, without any line of demarca- 
tion : its apex is turned transversely towards the left 
side : posteriorly it is concave, and over-laps the aorta : 
its interior is strongly marked by musculi pectinati. 
The superior cava takes a durection downwards, for- 
wards, and to the left side ; its orifice is situated on a 
plane anterior to that of the inferior cava; two promi- 
nent muscular bands bound this opening : one of them 
separates it from the orifice of the inferior cava; the 
other, not so well marked, is situated on the left sido, 
and separates the orifice of the vein from the auricular 
appendix. The inferior cava, in approaching the heart, 
takes a direction upwards, backwards, and to the loft 
side : at first it ascends almost perpendicularly, and then, 
assuming a more horizontal direction, turns abruptly 
into the auricle, immediately before which it frequently 
presents a dilatation. Its orifice is larger than that of 
the superior cava, and is situated on a plane postoriop 
to it: it likewise differs from it in its relation to the 
Eustachian valve. 

A number of minute openings on the inner surface of 
the auricle have been described as the orifices of what 
are termed venoe Thebesiance: it is by no means certain 
that they are the orifices of vessels. 

The Left Auricle when distended presents somewhat 
the form of a four-sided pyramid, the base of which is 
situated at its right side and forms the septum aurica- 
larum; while the truncated apex constitutes the left wall 
or side of this cavity. At the anterior and upper por- 
tion of this latter wall, where it joins the superior, we 
find the opening of the left auricular appendix ; and far^ 
ther back, where the left wall unites with the posterior, 
wo find the openings of the left pulmonary veins. The 
posterior wall is directed a little upwards; and at its 
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right extremity, and upper angle, immediately behind the 
septum auricularum, we find the openings of the right 
pulmonary veins. The anterior wall looks somewhat 
downwards; it corresponds to the left ventricle, and 
presents to our view the left auriculo-ventricular open- 
ing. The superior wall looks a little forward. Lastly, 
the inferior wall is very smooth, and forms with the pos- 
terior wall a continuous convex surface which corre- 
sponds, with the interposition of the pericardium, to the 
oesophagus and descending aorta. 

The left pulmonary artery may be seen crossing from 
before backwards, so as to get behind the left auricular 
appendix. 

In order to see the interior of the left auricle, an in- 
cision should be made vertically through its posterior 
and superior walls, so as to separate the pulmonary veins 
of the right and left sides. We may now observe that 
the septum of the auricles is convex towards the left 
side ; in the foetus it presents the valve already described 
in connection with the fossa ovalis, but in the adult it is 
by no means so distinctly marked. The auriculo-ven- 
tricular opening situated in its anterior wall is smaller 
than that on the right side, and its long axis is directed 
somewhat transversely. The superior jDortion of the 
left wall presents the orifice of the auricular appendix, 
which is smoother internally than that on the right 
side: and lastly, opening into the posterior wall, we 
observe superiorly, the four pulmonary veins, the orifices 
of which are unprovided with valves : sometimes the 
two veins of the left side have a common opening ; but 
when there are four, the two inferior veins have the larger 
openings, and the two left veins are nearer to each other 
than the two right. From the above account it appears 
that there are seven openings into the left auricle of the 
foetus, viz., the four openings of the pulmonary veins, the 
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opening of the left auricular appendix, the left auricula- 
ventricular opening, and the foramen ovale. There are 
commonly but six in the adult, the foramen ovale being 
ordinarily closed: a small valvular opening, however, 
occasionally exists in the adult at the upper part of the 
fossa ovalis. The interior of this auricle^ with the ex- 
ception of its appendix, is destitute of muBCuli pectinati; 
it is therefore smoother than the interior of the right 
auricle; it is also stronger in its muscular structure, and 
its capacity is about one-fifth less. 

The Eight Yentbicle has the form of a cone, one side 
of which has been hollowed out to accommodate the 
convexity of the left ventricle. Its apex is turned in 
the same direction as the apex of the heart; but, in the 
adult, does not extend so low. Its base presents, ante^ 
riorly and to the left side, a funnel-shaped pouch, called 
the infundihulum, or conus arteriosus, from which the 
pulmonary artery arises ; and, posteriorly, the opening 
into the right auricle: between these two openings it 
corresponds to the origin of the aorta. In order to ex- 
pose its interior, an incision should be made into it, in 
the direction of the axis of the heart, and close to the 
septum ventriculorum. 

The internal surface of the right ventricle is exceed- 
ingly rough, from the development of a number of mus- 
cular prominences, termed the carnece columnar : of these 
there are three orders: those of the first order are 
attached by both extremities and by one side to the 
ventricle ; those of the second . are attached by their 
two extremities ; and those of the third order are at- 
tached by only one extremity to the ventricle, the other 
being connected, through the medium of tendinous 
chords (chordce tendinece), to the valves of the auriculo- 
ventricular opening. The two first are supposed to be 
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for the purpose of mixing the blood more completely; 
bat those of the third order, contracting at the same 
time with the ventricle, prevent the blood from forcing 
back the valves into the auricle. That portion of the 
interior of the ventricle which forms the infundibulum, 
is exceedingly smooth, in order to facilitate the flow of 
blood into the pulmonary artery; and it will be observed, 
that several of the columns of the first and second orders 
have one of their extremities attached to the commence- 
ment of that portion of the septum, which contributes 
to form the infundibulum. By means of this beautiftil 
arrangement, these columns, during the contraction of 
the ventricle, draw upon this portion of the infundibu- 
lum, and so, by maintaining its tension, preserve its 
smoothness of surface for the passage of the blood into 
the pulmonary artery. The right auriculo-ventricular 
opening is seen at the base of the ventricle, posteriorly, 
and about an inch to the right of the orifice of the pul- 
monary artery : it is circular when the blood is passing 
through, but elliptical at other times. Surrounding this 
opening are seen three triangular folds of the lining 
membrane or endocardium, which constitute the tricus- 
pid valve. This valve consists, as its name implies, of 
three portions, each triangular; the base attached to 
the zona tendinosa, surrounding the right auriculo-ven- 
tricular aperture, the apex connected with the chordsB 
tendino83; the anterior portion corresponds to the ante- 
rior wall of the right ventricle; the posterior corre- 
sponds to the septum ventriculorum ; and the left di- 
vision looks towards the opening of the pulmonary 
artery : this last is the largest portion of the valve, and 
is called the valvular septum of Lieutaud of the right ven- 
tricle : it is Apposed to be of use in preventing any of 
the blood flowing from the right auricle, from getting 
directly into the pulmonary artery, until it has firat filled 
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tho right ventricle : by this arrangement the blood be- 
comes subject to the entire force of the right ventricle, 
in order to its propulsion through the pulmonary vessels. 
The auricular surface of the tricuspid valve is extremely 
smooth, for the purpose of facilitating the flow of blood 
into the ventricle ; whilst the surface which corresponds 
to the walls of the ventricle is remarkably rough, from 
the 2)rominences formed by the chorda) tendinecB. To 
the margins of the valve the chorda) tendinecB are at- 
tached, and afterwards become spread out, interlacing 
with each other, so as to give rise to a strong fibrous 
expansion between the foldings of the lining membrane 
which form each division of the valve : they are ulti- 
mately lost by becoming continuous with the zona tendi-- 
nosa surrounding the base of the ventricle. The tricuspid 
valve prevents the blood from returning into tho auricle, 
when the ventricle contracts to expel it into the pulmo- 
nary artery : this, however, it does not do completely, 
as a certain amount of regurgitation is permitted into 
the right auricle at this particular moment, in the healthy 
condition of the parts. In 1792, John Hunter writes, 
" I have reason to believe that the valves in the right 
side of the heart, do not so perfectly do their duty, as 
those of the lefb ; therefore, we may suppose it was not 
so necessary.''* Many years back, Mr. Adams saw the 
force of Hunter's observation, and fully appreciated its 
importance. In his original and admirable paper on 
Diseases of the Heart, published in 1827, when speaking 
of the fact alluded to by Hunter, he observes, "This 
circumstance, in my opinion, has not been sufficiently 
noticed, nor the influence that sijch a structure may 
have on the circulation in its natural, or morbid state, 
considered. — Such a provision was absolutely necessary 

* "Treatise on tho Blood," Ac. page 177. 
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in the right or pulmonary ventricle, as various natural 
onaseB mufit momentarily retard the paBHago of blood 
through the lungs. In the natural state of the heart, 
it ia probablo that there is constantly some little reflux 
into the right auricle, during the contraction of its cor- 
responding ventricle, as the valves readily admit it; but 
,the great swelling of the jtjguiar veins is only seen when 
extraordinary efforts are made, or when, from any on- 
■largement of the right side of the heart, it is capable of 
'Containing a larger quantity of blood than it can readily 
.transmit through the lungs, or the left receive ; on these 
occasions it is, that tho pulsations in the jugular veins 
become evident; they are synchronous with tho action 
of the heart. Upon the whole, therefbi'o, I would con- 
clude, tliat the pulsation in the jugular veins, viewed as 
a symptom of the disease we have been just eonaidering 
(contraction of the loft auriculo- ventricular opening), 
depends upon this, that the right ventricle, nnablo to 
transmit all the blood which distendfl it, through tho 
pulmonary artery, part of it must regurgitate towards 
the auricle, and displace a column of blood descending 
into this cavity iVom the jugular veins, causing thus a 
momentary reflux or pulse in the veins nearest the right 
auricle."* In the second volume of the Guy's Hospital 
Beports, 1887, Mr. King published "An Essay on the 
Safety-valve Function of the Human Heart," &c., and 
adverts to the fact stated by John Hunter. Mr. King 
calls the septum of the ventricles tho soliiJ. wall of the 
right ventricle; and its aoterior, he calls tho yielding 
wall. Between these two walls he describes a muscular 
band as stretching across the area of tho right ventricle ; 
he calls this tho moderator band, and believes it to be of 

• " QtMt of Diieuen of tho Benrt," &>:., in 4th vul. of Dublia Haapito] 
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use in limiting distention of this cavity. Of the three 
divisions of the tricuspid valve, he describes two, viz., 
what he calls the anterior curtain and the right curtain, 
as being attached to the fleshy columns which are fixed 
in the yielding wall. From this mechanism he con- 
cludes, that when from sudden repletion, exertion, ex- 
posure to cold, or impeded respiration, a distention occurs 
in the great veins and right side of the heart, the yield- 
ing wall will cany the valves partly away from one an- 
other, and by such separation will prevent the injurious 
effects of over-distention, by producing the necessary 
amount of regurgitation from the right ventricle into 
the right auricle and great veins. To this valvular 
apparatus, which guards the right auriculo-ventricular 
opening, Mr. King gives the name of the "safety-valve." 
By the " tendinous zone" is meant the whitish ring 
that binds the auriculo-ventricular opening: as there 
is a similar one on the left side, we shall consider both 
at the same time. 

The Left Ventricle. This cavity also is of a conical 
form : its apex constitutes, in the adult, the apex of the 
heart: and its base has an arterial, and an auricular 
opening. The interior of the left ventricle may be 
exposed by an incision similar to that recommended 
when speaking of the right : the arterial opening thus 
exposed, will be found in front of the auriculo-ventricu- 
lar aperture, and a little to its right side. The auriculo- 
ventricular opening is guarded by two triangular folds 
of the lining membrane, which constitute the mitral 
valve of Vesalius. The anterior lamina of this valve is 
much larger than the posterior , and has been correctly 
termed the valvular septum of Lieutaud of the left ven- 
tricle; that anatomist supposed that it was applied 
against the orifice of the aorta while the ventricle was 
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filling : this appears possible, as the aortic opening is in 
front of the auriculo-ventricular, and the substance of 
this valve separates the two openings from each other. 
The mitral valve is similar in structure to the tricuspid : 
it does not, however, admit of regurgitation of the blood 
fk>m the left ventricle into the left auricle; and the two 
surfaces of the anterior division of the valve are equally 
smooth ; — the posterior surface for the purpose of facili- 
tating the flow of blood from the auricle into the ven- 
tricle ; and the anterior, the flow from the ventricle into 
the aorta. In this respect this portion of the valve differs 
from the posterior, and from the three portions of the 
tricuspid valve. The muscular structure of this ven- 
tricle is much thicker and stronger than that of the 
right ventricle. 

The zonce tendinosce of the heart are four in number; 
one is situated at the narrow portion of the infundibu- 
lum of the right ventricle, and gives attachment to the 
origin of the pulmonary artery : the second is placed at 
that part of the loft ventricle from which the aorta takes 
its origin; these may bo called the two arterial zones. 
The remaining two may be termed the auriculo-ventricu- 
lar zones ; they mark the connection between the auricles 
and ventricles, surround the auriculo-vontricular ori- 
flees, and give attachment to the bases of the tricuspid 
and mitral valves: they are composed of pale, con- 
densed, tendinous fibres; they have the same form as 
the auriculo-ventricular openings, which they surround; 
and they receive and are continuous with those ex- 
pansions of the chordfiB tendinesB, which are placed 
between the laminse of the endocardium composing the 
mitral and tricuspid valves, and which thus add consi- 
derably to their strength. These zones may be best 
seen by dissecting from the interior of the heart. The 
endocardium, or lining membrane, is in intimate con- 
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nection with the inner surface of these zones^ and is 
thicker here than in other situations. 

According to Bouillatcd, the cavity of each ventricle 
is composed of two veiy distinct regions, one communi- 
cating with the corresponding auricle, and the other 
with the artery arising from its base; and these two 
portions are not constituted exactly alike in the right 
and left sides. In the right ventricle, the arterial portion 
is united with the auricular portion, by means of an 
angle projecting into the ventricle, the sinus of which is 
consequently turned upwards, embracing the aorta. In 
the left ventricle, the arterial and auricular regions are 
very nearly parallel to each other, so that their axes 
approach one another as they proceed from the base to 
the apex of this cavity : they are separated by the ante- 
rior lamina of the mitral valve, and by two large fleshy 
columns, which are inserted into it by means of nume- 
rous tendons. Inferior, posterior, and a little to the 
left of this septum, is the auricular region of the ven- 
tricle ; and superior, anterior, and internal to it, is the 
arterial or aortic portion. These two regions communi- 
cate with each other freely at the interval between the 
two large columns above mentioned. It is in the auri- 
cular region of the ventricle that we principally find the 
fleshy columns ; in fact, a large portion of the arterial 
region is altogether destitute of them; and the same 
remark will apply to the right ventricle : those that are 
found in the arterial region are small and interlaced, 
and are not, like the large ones, inserted into the valves. 
The left ventricle contains fewer carneea columnee than 
the right; they are, however, more voluminous. 

Relative capacities of the Cavities, Each of the four 
cavities of the heart is capable of containing about two 
ounces of blood. The ventricles are supposed to contain 
a little more than the auricles. The right auricle and 

4* 
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right ventricle are somewhat larger in their capacities 
than the cavities of the left side ; anatomists are not, 
however, fully agreed upon this point. 

The weight of the heart is estimated at about from 
eight to ten ounces. 



STRUCTURE OF THE HEART. 

The heart is essentially composed of muscular fibres, 
covered on the outside by the serous layer of the peri- 
cardium, and on the inside by the endocardium, which 
is continuous with the lining membrane of the arteries 
and veins. It has been ascertained by Miiller, that the 
primitive fasciculi of the muscular structure of the 
heart, present the transverse striflB or cross markings 
which are seen upon the primitive fibres of the volun- 
tary muscles. Todd and Bowman state, that "the 
cross stripes on the fibres of the heart are not usually 
BO regular or distinct, as in those of the voluntary 
muscles. They are often interrupted, or even not 
visible at all. The fibres are usually smaller than the 
average diameter of those of the voluntary muscles of 
the same subject, by two-thirds, as stated by Mr. Skey; 
and in most parts of the parietes of this viscus, they are 
not aggregate in parallel sets, but twine and change 
their relative positions."* Entering into the composi- 
tion of the heart, we find also tendons, arteries, veins, 
nerves, and absorbents: it is said to possess little or no 
areolar tissue. 

The muscular fibres of the heart may be traced, first in 
the ventricles, and afterwards in the auricles. In order 
to prepare the heart for the examination of these fibres, 

* Physiological Anatomy, vol. i. p. Ifil. 
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it should bo hardened by maceration in alcohol, or by 
boiling: its external and internal membranes may be 
then cautiously raised, and the different layers of mus- 
cular fibres examined; commencing with those most in- 
ternal, and following carefully the course of the fibres. 

First: — ^in each of the ventricles we find a proper set 
of fibres arranged so as to form a small conical sac, 
open at both extremities, the inferior opening being 
much the smaller: these may be termed ventricular sacs. 
In addition to the proper fibres, the ventricles have 
also a common set, which cover and unite the proper 
ones, and inforiorly at the apex of the heart become in- 
flected and penetrate the small apertures above men- 
tioned, in the ventricular sacs, on the internal surface 
of which they are expanded. They have been repre- 
sented as forming six sets of layers in the left ventriclei 
and three in the right; the fibres do not confine them- 
selves to particular planes; but the planes mutually 
penetrate each other, and are moreover united by fibres 
reciprocally detached from one to the other. The super- 
ficial fibres proceed spirally from the base to the apex; 
those on the anterior surface incline from right to left, 
and those on the posterior surface from left to right. 
Having arrived at the apex of the heart, they are in- 
flected, as already observed, towards its interior, and 
therefore present in this situation, when the pericardium 
has been carefully dissected off, the appearance of a star, 
the rays of which are not straight, but curved. The in- 
flected superficial fibres enter the openings in the ven- 
tricular sacs, and therefore both ventricles may be pene- 
trated at the apex of the heart, without dividing the 
fibres. In the interior of the ventricles, some of the in- 
flected fibres ascend from the apex on the interior of 
the same wall upon which they had descended in pass- 
ing downwards from the base; others ascend on the 
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opposite wall; and a third i^ot terminato in the carnosB 
columnsa. Secondly : — ^in each of the auricles the proper 
fibres arise from the tendinous zones : on the left side 
some of them assume a circular arrangement in the 
vicinity of the auriculo-ventricular openings, and nume- 
rous oblique bands proceed from the same origin in 
various directions: one passes between the appendix 
and left pulmonary veins; another fills the interval be- 
tween the pulmonary veins of the right and left sides, 
and others between the pulmonary veins of the same 
side, forming a border for their orifices; independently 
of which, the orifices seem specially provided with proper 
sphincters. On the right side, the part of the auricle 
corresponding to the junction of the superior and in- 
ferior caved has no muscular fibres except a small band 
on the right side of the orifice of the superior cava. 

In the rest of the auricle we distinguish two principal 
muscular bands: one embracing, in a circular manner, 
the right auriculo-ventricular opening; and the other 
descending from the interval between the right auri- 
cular appendix and superior cava, to terminate on the 
right side of the inferior cava. Between these two 
bands the muscular fibres are arranged in a fasciculated 
manner, constituting the musculi pectinati. 

The superficial fibres of the auricles constitute a thin 
layer passing transversely from one auricle to another, 
and arising from, and terminating in, the tendinous 
zones. 

From the above account, it follows that the right 
and left sides of the heart may be separated from each 
other by the division of the common fibres, leaving the 
proper fibres uninjured. For this purpose an incision 
should be made with caution through the anterior 
fibres of the ventricles parallel to the anterior fissure 
of the heart, and then the right and left sacs, above 
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described^ constituted by the proper fibres, may bo. 
separated with the finger. In order to separate the 
auricles, the incision should be made parallel to their 
posterior median fissure, and still greater caution is 
necessary here than in the separation of the ventricles. 
The ventricular sacs have been described as having a 
conical form: this is strictly true, more particularly of 
the left side, all parts of the exterior of the left sao 
being convex; but on the right side the part of the sao 
which is applied to the left ventricle is concave. Now, 
the reverse occurs in the auricles, the right presenting a 
convexity which is received into the concavity of the loft. 
Mr. Searle remarks, that ^^the fibres of the heart are 
not connected together by cellular tissue, as are those of 
other muscles, but by an interlacement wbich in some 
parts is very intricate, and in others scarcely perceptible. 
At the entire boundary of the right ventricle they de- 
cussate, and become greatly intermixed; at the apex 
and base of the left ventricle they twist sharply round 
each other, and so become strongly embraced; but in 
general the interlacement is so slight that they appear 
to run in parallel lines. Whether a mere fasciculus, or 
a considerable mass of this last description of fibres, 
be split in the direction of the fibres, a number of deli- 
cate parallel fibres will present themselves, some being 
stretched across the bottom of the fissures, perfectly 
clean and free from any connecting medium whatever; 
and although some must necessarily be broken, yet 
these are so few that they do not attract attention 
unless sought for. The disposition of the fibres varies 
in different parts of the heart, forming parallel lines, 
angles, decussations, flat and spiral twists. The fibres 
are arranged in fasciculi, bands, layers, and a rope, 
which are so entwined together as to form the two 
chambers called the right and left ventricles. These are 
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lined with their internal proper membrane. The fasci- 
culi contribute to the formation of the bands. By 
tracing the fibres in bands, we are enabled to develop 
the formation of the ventricles in a progressive and sys- 
tematic manner. The bands spring from a mass of fibres 
which forms the apicial part (the apex) of the left ven- 
tricle, and which in winding round, jnst above the apex 
of the heart, separates into two bands to form the right 
ventricle. The average width of the bands is not less 
than a third of the extent between the apex and base 
of the left ventricle. A considerable mass of fibres may 
be exposed winding just above the apex; at the septum 
it splits into two bands: the one, a ^ short band,* encircles 
spirally both ventricles, one half round the right, the 
other half round the left ventricle. The second, or 
^longer band, describes two circles: it first passes 
through the septum, and round the left ventricle; it 
secondly passes round the base, and includes both ven- 
tricles in its circuit. The fibres of this band, in form- 
ing the brim of the left ventricle, make a sharp twist 
like those of a ' rope/ by which means they become the 
inner fibres of this chamber, and expand into a layer 
which enters largely into the formation of that mass 
which has already been described as forming the apex 
of the left ventricle and dividing into the two bands. 
Thus the principal band, although it receives several in- 
crements of fibres, has no complete beginning nor end- 
ing, a considerable portion of it originating and termi- 
nating in itself. 

** The septum of the ventricles is composed of three 
layers; a left, a middle, and a right layer. The two 
former properly belong to the left ventricle; and the 
last, or right layer, exclusively pertains to the right ven- 
tricle. ThQ two former are composed of the primitive 
mass of fibres derived from the * rope^ already alluded 
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to as forming the brim of the left ventricle^ and the 
cameed column® of the same ventricle. The last^ or 
right layer of the Beptum, has not the same origin m 
the two former have 3 its fibres arise from the root and 
lower margin of the valve of that section of the aorta 
which pertains to the right ventricle, from that part of 
the root of the pulmonary artery contiguous to the aorta^ 
and from the came» columnaB of the right surface of the 
septum." 

<< It appears from the patient and laborious investiga- 
tions of Mr. Searle, that the great mass of the fibres of 
the heart are arranged in a spiral direction; that many 
of them take a single curve, so as to surround both ven- 
tricles; that others dip into the septum and form a 
double curve, one surrounding the right ventricle, the 
other the left; whilst several others penetrate from the 
exterior into the apex, and become continuous with the 
camea) columnee in the interior of the ventricles."* 

The spiral course taken by the fibres of the ventricleS| 
and the continuity of the external with the internal 
fibres of these cavities, were known long ago to Winslow, 
Lancisi, Lower, and Gerdy. 

THE ENDOCARDIUM. 

This is a transparent membrane, much more delicate 
than the serous membranes, which, however, it strongly 
resembles. Its free surface is highly polished and glis- 
tening ; its attached surface is united to the subjacent 
tendinous and muscular structures by very fine areolar 
tissue, which is often found thickened and altered by 
disease, particularly at the left side. The endocardium 
is thicker in the left cavities of the heart than in the 
right, and thickest opposite the auriculo-ventricular and 

• Todd's CyolopaDdia, p. 619. 



ABTERIES OF THE HEABT. 49 

arterial orifices, in which situations it is often found 
morbidly thick and rough, in consequence of chronic in- 
flammation. It consists of a layer of epithelium placed 
on a stratum of fine fibres, which exhibit minute wavings. 
The epithelium appears to be extremely delicate, but the 
same in all its characters as that of the blood-vessels. 
It is so delicate, that to be seen satisfactorily it must be 
examined in animals just killed. We observe two forms 
of epithelial particles : one soft, rounded, and globular; 
the other somewhat compressed and drawn out at oppo- 
site poles into pointed or fibre-like processes. It is diffi- 
cult to determine the precise relative position of these 
two forms of epithelium ; but it seems probable that the 
pointed processes are the more deeply seated, and are in 
immediate contact with the subjacent fibrous layer, which 
here corresponds to the basement membrane beneath the 
epithelium of serous and mucous membranes.^ 

The Arteries of the heart are two in number, viz., the 
posterior and anterior coronary. 

The posterior, or right coronary artery, arises from the 
aorta, above the margin of one of the semilunar valves; 
and after communicating with the left coronary behind 
the pulmonary artery, proceeds outwards in the groove 
between the right auricle and right ventricle. Having 
reached the inferior surface of the heart, it divides into 
two branches; one of which continues in the same groove, 
and winding around the base of the heart, anastomoses 
with the left coronary artery; it supplies the right auricle 
and ventricle : the second, from its size, appears the con- 
tinued trunk : it descends in the groove on the posterior 
inferior surface of the heart, accompanied by the pos- 
terior coronary vein, along the septum ventriculorum, 



* Todd and Bowman's Physiological Anatomy, voL iL p. 335. 
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supplies both vontriclos, and near the apex of tho heart 
anastomoses with the left coronary. The branches of 
the right coronary, before its division, are the following: 
first, auricular branches, five or six in number^ which 
supply the right auricle, the septum auricularum, and 
the parietes of tho venea cav»; secondly, ventricular 
branches, much larger, which are distributed to the right 
ventricle ; some of these descend on the superior surface 
of the heart, others on the inferior, and one along its 
right or thin margin. 

The anterior, or left coronary artery, smaller than the 
right, arises from tlie aorta, above the margin of one of 
the semilunar valves ; it then proceeds to the left, till it 
escapes from beneath the pulmonary artery and divides 
into a superior and inferior branch. The superior winds 
round the ba^e of the heart in the groove between the 
left auricle and left ventricle, concealed by the coronary 
vein, and anastomoses with the right coronary artery : 
in this course its branches are distributed principally to 
the left ventricle ; others go to the left auricle and the 
pulmonary veins. The inferior branch is the larger; it 
descends on the anterior superior surface of the heart, 
accompanied by the anterior coronary vein, in the groove 
between the two ventricles. Its first branches ramify 
on the commencement of the aorta and pulmonary- 
artery; the rest are distributed to the ventricles, prin- 
cipally to the left. 

The Veins of the heart are the greater and lesser coro- 
nary : the greater coronary vein commences at the apex 
of the heart, and ascends^ under the name of the anterior 
coronary vein, through the anterior fissure, gradually 
increasing in size : having arrived at the base of tho 
ventricles, it quits the coronary artery, and turns ofi' at 
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a right angle to the left side. In this manner it gets 
into the groove which separates the left auricle from the 
left ventricle, and having thus arrived at the inferior 
surface of the heart, it opens into the posterior inferior 
part of the right auricle, as already described. Imme- 
diately before its termination, this vein presents a re- 
markable ampulla or dilatation. In the ascending part 
of its course it receives branches from the septum 
vcntriculorum, and from the right and left ventricles ; 
and during its transverse direction it receives descending 
branches from the auricle, and ascending and larger 
branches from the ventricle, one of which runs along the 
left margin of the heart. In its ampulla we usually 
find terminating, the posterior coronary vein that ascends 
through the posterior inter-ventricular fissure, and an- 
other that crosses from right to left between the right 
auricle and right ventricle. This vein has no valves, 
except the lesser Eustachian valve, already described as 
situated at its opening into the right auricle. 

The lesser coronary veins open separately into the 
inferior part of the right auricle : among them we need 
only notice a small one that descends from the infun- 
dibulum of the right ventricle, and another the vena 
Galenif which ascends along the anterior margin of the 
heart. 

The coronary vein has been seen to enter into the left 
auricle ; * and Lccat relates a ease in which it opened 
into the left subclavian vein.f 

The Nerves of the heart are principally derived from 
the cervical ganglia of the sympathetic nerve ) the re- 
mainder proceed from the pneumogastric and recurrent 



* Jeffray on the Foetal Heart. 

t M6m. de I'Acad. des Sciences, 1738. 
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nerves : they are distributed in greater number on the 
right side than on the left. 

The Cardiac nerves, derived from these sources, con- 
verge from both sides upon the origin of the aorta and 
pulmonary artery, and form the cardiac plexuses, which, 
dividing into the right and Jefl coronary plexuses, sur- 
round and accompany the coronary arteries and their 
branches. 

There are three principal cardiac nerves derived from 
the sympathetic on each side, viz., the superior or super^ 
ficial cardiac, the middle or deep cardiac, and the inferior 
or small cardiac nerves. 

The Superior cardiac nerve arises from the superior 
cervical ganglion of the sympathetic, or from the com- 
municating branch which connects this ganglion with 
the middle; it is joined by one or two filaments from the 
pneumogastric nerve. 

The Middle cardiac nerve arises from the middle cer- 
vical ganglion; but when this ganglion is absent, the 
nerve arises from the trunk of the sympathetic itself. 
Scarpa has called this the great cardiac nerve, from its 
frequently being the largest of the throe : sometimes, 
however, it is absent altogether. 

The Inferior cardiac nerve, called also the cardiacus 
minor, usually arises from the inferior cervical ganglion, 
very often from the first thoracic ganglion. The middle 
and inferior cardiac nerves communicate freely with 
branches from the recurrent. 

There are some differences between the cardiac 
branches of the right and left sides : viz., the middle 
cardiac nerve of the left side receives its principal 
branch from the inferior cervical ganglion; and very 
frequently on this side the middle and inferior cardiac 
nerves are united into a single trunk. The cardiac 
branches of the pneumogastric nerve of the right side 
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are usually three or four in number, and arise from their 
parent trunk about an inch above the origin of the com- 
mon carotid artery; they are lost in the cardiac fila- 
ments of the inferior cervical ganglion. The pneumo- 
gastric nerve of the left side generally sends off only a 
single twig, which runs on the front of the arch of the 
aorta and enters the neighboring cardiac plexus. 

The cardiac plexuses are three in number, — the greaty 
the superficial or anterior, and the deep or posterior. The 
first is seen in front of the trachea and above the right 
pulmonary artery, and behind the arch of the aorta; 
it is formed principally by the middle and inferior car- 
diac nerves of both sides. The second is situated upon 
the front of the aorta, close to its origin, and may be 
exposed by removing the serous layer of the pericar- 
dium from this vessel : branches from the great cardiac 
plexus, from the superior cardiac nerves, and from the 
cardiac ganglion, enter this plexus. The third is situated 
immediatel}^ behind the origin of the aorta. 

The cardiac ganglion of Wrisberg, when present, is 
situated underneath the arch of the aorta, and is in 
contact with that part of the concavity of the artery 
which lies to the right side of its connection with the 
*iuctus arteriosus: the superior cardiac nerves of the 
light and left sides, together with filaments from the 
pncumogastric nerves, enter into its formation. The 
ci^rdiac branches of the recurrent nerve are pretty 
numerous, and unite with the cardiac branches of the 
pncumogastric and great sympathetic. 

The anterior and posterior coronary plexuses are 
branches derived from the cardiac plexuses, which 
accompany the coronary arteries and their branches. 

The Lymphatics of the heart consist of a superficial 
and a deep set : the superficial set form a net- work under 
the serous layer of the pericardium ; the deep sot ramify 

6* 
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between the endoeardium and mnsealar fibres ; and both 
of them follow the coronary vcBsels. Some of them 
unite with the lymphatics of the lung, and others ter^ 
minate in the lymphatic glands in front of the arch of 
the aorta and pulmonary veins. 

TUE PULMONARY ARTERY. 

This vessel may be easily injected from the suporior 
or inferior vena cava. It arises from the infundibalum 
of the right ventricle : its direction is upwards, back- 
wards, and to the loft side ; and after a coarse of about 
an inch and a quarter^ it terminates by dividing into 
tt right and left branch. In the angle between these 
branches, but more connected with the left than with 
the right, the ductus arteriosus arises : this vessel in 
the frjetuH equals in size, and seems like a continuation 
of, the pulmonary artery; it terminates in the concave 
side of the arch of the aorta, a little beyond the origin 
of the left subclavian artery. Superiorly, and to the 
right side of the bifurcation of the pulmonary'' artery, 
we see the bifurcation of the trachea into the right and 
left bronchial tubes. Between the division of the artery 
below, and that of the trachea above, we find a space 
somewhat of a lozenge shape, which is filled with a con- 
siderable quantity of oroolar tissue, a number of black 
bronchial glands, together with numerous branches of 
the pulmonary plexuses of nerves, chiefly those derived 
from the posterior. The pulmonary artery, after its 
origin, forms a curvature, the convexity of which looks 
forwards and to the left side, and is covered by the 
serous layer of the pericardium, with the interposition 
of some adipose tissue : its concavity looks backwards 
and to the right side, and corresponds to the commence- 
ment of the aorta: on either side it is related to the 
appendix of the corresponding auricle. The pulmonary 
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artery, unlike the aorta, does not in the undisturbed 
state retain its cylindrical form; this is owing to the 
comparative thinness of its proper or middle elastic 
coat. We have already mentioned that this vessel and 
the commencement of the aorta have a common sheath 
formed by the reflexion of the serous layer of the peri- 
cardium : within this sheath, and behind and between 
the vessels, filaments of the sympathetic nerve descend 
to foinn the coronary plexuses. If we now cut into the 
artery, and examine its interior, we observe that there 
are three semilunar valves at its orifice, and that an 
incision through its anterior part will divide one of 
them ; whereas an incision into the anterior part of the 
aorta would nearly separate two of them, viz., the 
right from the left. 

The middle or proper coat of the pulmonary artery 
will be found to take its origin from the arterial zona 
tendinosa situated at the termination of the infundibulum 
of the right ventricle, by a festooned margin presenting 
three convexities or inverted arches, separated from 
each other by a small triangular interval, in which we 
find no proper arterial tunic. The connection between 
the three inverted arches and the zona tendinosa will 
be best seen by dissecting the parts from the interior of 
the ventricle. The muscular fibres of this portion of 
the ventricle will be seen attached to the lower margin 
of the tendinous zone, whilst the three inverted arches 
of the middle coat of the artery will be found con- 
nected with its upper margin by condensed areolar 
tissue. Corresponding to each of the three small trian- 
gular intervals between the inverted arches of the middle 
coat, we will find a fibrous prolongation sent up from 
the upper margin of the zona tendinosa ; this becomes 
ultimately incorporated with the condensed areolar 
tunic external to the middle coat. The endocardium 
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within, and tho serous layer of the pericardium withoat, 
though but partially, complete the connection between 
the artery and the ventricle. Between each of these 
convexities and the area of tho vessel, we find a corre- 
sj^onding semilunar valve formed by the lining membrane 
of the artery, the concavity of which looks upwards and 
is strengthened by a small body called the corpus sesa* 
moideum or corpus Arantii. 

r 

The right pulmonary artery crosses transversely behind 
the aorta and superior cava, to which consequently its 
anterior surface corresponds with the interposition of 
tho serous sheath of the aorta. Posteriorly and supe- 
riorly it corresponds to the right bronchus, and infe- 
riorly to the right auricle. 

The left pulmonary artery, shorter than the right, and 
less horizontal, ascends in front of the left bronchns, 
being covered anteriorly by the serous layer of tho peri- 
cardium, except in tho immediate vicinity of tho lung, 
whore it is covered by its corresponding veins. Above 
and behind it, is the arch of the aorta ; beneath it, io 
the superior wall of tho left auricle, and in front of it 
is the left auricular appendix. 

It may not bo considered out of plar^o to quote the 
following observations of Dr. Hope, as to tho relative 
positions of the heart and its great vessels with regard 
to the parietes of the chest. — "A line drawn from the 
inferior margin of the third ribs, across the sternum, 
passes over the pulmonic valves a little to tho left of tho 
mesial line, and those of the aorta are behind them, but 
about half an inch lower down. From this point the 
aorta and pulmonary artery ascend 3 the former inclining 
slightly to the right, coming in contact with tho stor- 
tium, when it emerges from beneath the pulmonary 
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artery, and following, or perhaps rather exceeding, the 
mesial line till it forms its arch ; the pulmonary artery, 
which is, from the first, in contact with the sternum, 
inclining more considerably to the left, until it arrives 
at the interspace between the second and third ribs 
above described. A vertical line coinciding with the 
left margin of the sternum has about one-third of the 
heart, consisting of the upper portion of the right ven- 
tricle, on its right; and two-thirds, composed of the 
lower portion of the right ventricle, and the whole of 
the left, on its left. The apex beats between the carti- 
lages of the fifth and sixth left ribs, at a point about two 
inches below the nipple, and one inch on its sternal side. 

" The lungs descend along the margins of the sternum, 
about two inches apart, and overlap the base of the 
heart, slightly on the right side and more extensively on 
the left: then, receding from each other, they leave a 
considerable portion of the right ventricle, and a less 
extent of the lower portion of the left, in immediate 
contact with the thoracic walls. 

**Tho right auricle is in front of the heart, at its right 
side and upper part. One portion of it is overlapped by 
the right lung, and another, principally the appendix, is 
in contact with the sternum. The left auricle is situated 
deeply behind and to the left of the heart at its upper 
part, opposite to the interval between the cartilages of 
the third and fourth ribs. The extremity of the appen- 
dix is visible in front, but, when the volume of the 
heart is natural, it is not in contact with the sternum, 
being considerably overlapped by the left lung. The 
auricular orifices are situated opposite to the interspace 
between the third and fourth ribs, and the right is rather 
lower down than the loft."* 

* Hope on Diseases of the Heart, &o., pp. 3-4. 
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THE AORTA. 



The Aorta, op great systemic artery of the body, con- 
sists of an arch, and descending portion 3 the latter is 
divided into the thoracic aorta, and the abdominal aorta. 
The arch may be exposed by the dissection already re- 
commended for exhibiting the heart : it extends firom tho 
base of the left ventricle to the left side of the third 
dorsal vertebra. In this course its convexity is directed 
upwards, and its summit is on a level with the body of 
the second dorsal vertebra; its posterior extremity 
touches the spine, and in the adult subject its most 
j)rominent part is scarcely half an inch distant fVom the 
sternum. It is usually divided into three stages or por- 
tions, viz., an anterior, middle, and posterior. 

The anterior or ascending portion arises from the base 
of the left ventricle, anterior and a little to tho right 
side of tho loft auriculo-ventricular opening, in front of 
the left side of the body of the fourth dorsal vertebra, 
and corresponding to tho junction of the cartilage of the 
fourth rib with the sternum at the left side. From its 
origin it proceeds upwards, forwards, and to the right 
side, till it reaches the level of the cartilage of the second 
rib, at its junction with the cartilage connecting the first 
and second pieces of the sternum. In this course its anr 
terior surface is related to the pericardium, which sepa- 
rates it from the anterior mediastinum and back of the 
sternum; to the right coronary artery, the infundibulum 
of the right ventricle, the pulmonary artery at its origin, 
and to the tip of the right auricular appendix : tho pos- 
terior surface corresponds to a part of the left auricle and 
to tho right pulmonary artery ; the left surface is related 
to the pulmonary artery immediately before it divides; 
and the right surface first rests on a part of the base of 
the right ventricle between its arterial and auricular 
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openyigs, and corresponds in the rest of its course to the 
descending or superior vena cava. The greatest part of 
this ascending portion is within the pericardium, the 
serous layer of which forms a sheath common to the 
aorta and pulmonary artery. This sheath also contains 
the right inferior cardiac nerve, which lies between these 
great vessels, in its course to the coronary plexus of the 
heart ; together with the anterior and posterior cardiac 
plexuses. We may observe, also, that the serous sheath 
extends higher up on the aorta than on the pulmonary 
artery, and higher up on its right than on its left side. 
The fibrous layer of the pericardium is lost a little higher 
up on the external coat of the artery, by becoming con- 
tinuous on this vessel with the descending layer of the 
thoracic fascia. 

If we look at the origin of the aorta through the left 
ventricle, we observe a triangular opening, the area of 
which is more contracted than any other part of the arch 
is naturally found; immediately outside this triangular 
opening we observe three small bulgings or dilatations, 
called the sinuses of Valsalva ; and above it the aorta 
enlarges and assumes a form nearly cylindrical, but not 
exactly so, on account of certain deviations to be noticed 
hereafter. In order to examine its connection with the 
heart, we may slit up the front of it longitudinally from 
the left ventricle. We then find that the aorta is united 
to the heart in the following manner: first — internally 
by the continuity of their lining membrane; secondly 
— by the serous layer of the pericardium, forming a 
sheath passing up on the vessels as already described; 
thirdly— on removing these two layers of membrane, we 
find that the proper fibrous tunic of the artery does not 
present a straight edge to the ventricle, but that it is 
formed into three distinct arches, the convexities of 
which are directed towards the heart. Each of the 
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convexities, or festoons^ as they are also called, is sepa- 
rated from its fellow by a small triangular interval, the 
base of which corresponds to the ventricle. The origin 
of the vessel will thus present three inverted arches, 
separated from each other by three small triangular 
spaces. On examining the base of the left ventricle in 
this situation, we observe the zona tendinosa, which forms 
the principal medium of connection between it and the 
aorta. The inferior margin of this zone is imbedded in 
the muscular fibres of the ventricle, whilst to its superior 
margin are intimately and strongly attached by condensed 
areolar tissue, the three convexities already described. 
Fourthly, when we examine the small triangular inter- 
vals between the festoons, after having removed both the 
serous layer of the pericardium and the lining membrane 
of the aorta and left ventricle, we perceive that a pro- 
cess of fibrous membrane, prolonged from the superior 
margin of the zona tendinosa, fills up each of those in- 
tervals, and becomes continuous with the " sclerous" or 
external tunic of the vessel. 

The description, therefore, which represents the lining 
membrane of the artery, and the serous layer of the 
pericardium, as being *^ in apposition" in these triangular 
spaces, is not correct. The processes from the tendinous 
zone which fill up the intervals between the throe con- 
vexities may be easily demonstrated: they are by no 
means so strong as the rest of the ring, but, though very 
delicate, have considerable resistance, and are separated 
from the serous layer of the pericardium by areolar tissue 
continuous with the external tunic of the artery. It is 
clear, however, that the lining membrane of the aorta 
and serous layer of the pericardium could not possibly 
be in apposition in that situation, where the -pulmonary 
artery and aorta are in contact with each other, and 
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where the serous layer of the pericardium does not dip 
in between these vessels. 

On the inside of the aortic opening we find three folds 
of the lining membrane forming three semilunar valves^ 
the inferior convex margins of which are attached oppo- 
site to the convex margins of the three inverted arches; 
their free or concave margins look upwards, and each of 
them is strengthened in its centre by a small prominent 
body termed the corpus Arantii, or corpus sesamoideum. 
When the aorta contracts, these valves are thrown away 
from the walls of the artery, inwards towards the centre 
or area of the aortic opening, and thus prevent the 
return of blood into the ventricle: this object is sup- 
posed to be more completely effected by the corpora 
Arantii closing up at that instant the small triangular 
space which would otherwise exist at the common centre 
of approximation of the three semilunar valves. Corre- 
sponding to the outer surfaces of these valves, the aorta 
presents three pouches or dilatations termed the lesser 
Sinuses of the aorta, or sinuses of Valsalva. These exist 
at birth, but are better marked in the adult than in the 
young subject, on account of the constant pressure of 
the blood during the contraction of the vessel. By the 
great sinus of the aorta is meant an enlargement of the 
tube at the upper part of its first stage, where the vessel 
begins to change its direction. It does not engage the 
whole circumference of the tube, but is limited to its 
anterior and right side. It is obviously the effect of the 
impulse of the blood from the left ventricle, and is there- 
fore better marked in the old than in the young subject. 

If a cast of the interior of the aorta be taken in wax 

or plaster, it will present at its origin three distinct 

bulgings, corresponding to the sinuses of Valsalva; these 

bulgings will appear to be separated from each other by 

three small fissures, which unite in the centre of the area 

6 
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of tlio artery : the samo observation appiios to the ■ 
mo nary artery. 

The miiJ'lle portion of the arch passes obliquely 
wartln, backwards, and to tjio left side, so that tho t< 
transverne, usually applied to it, is not correct: it 
minatcs on the left side of the body of the second do 
vertebra : posteriorly it is related to tho lower extrcn 
of tlie trachea, to tho great cardiac plexus of nerves 
the thoracic duct, and loft recun'ent neire : anteriorly 
the thymus gland in the early periods of life ; to tho 
pnonmogaMtric ncrvo, and also to the recurrent ne: 
and to some small branelics of the sympathetic no: 
derived from the superior cardiac norvo, which hero ui 
with the recurrent: above it are tho left vena innomin. 
to which it is united by a dense aponeurosis, connec 
below with an expansion of tho fibrous layer of the p 
cardium, and above with a deep-seated process of 
cervical aponeurosis, which covers tho origins of 
carotid and subclavian arteries, and the artcria innc 
nata: tho origins of the groat arterial trunks given 
regularly iVom this stage of tho aorta, viz., tlio arti 
innominata, tho left carotid, and left subclavian, 
necessarily situated above it. Beneath it, or correspond 
to its concave portion, are, tho left i-ocurrent norvo, 
right pulmonary artorj', portion of the left auricle, 
root of the loft lung, sometimes tho cardiac ganglion 
■Wrisbcrg, and tho ligamentous chord which in in 
uterine life had been the ductus arteriosus: this struct 
ontors the concavity of tho arch at a point correspond 
inferiorly to the origin of the loft subclavian artery fi 
the convexity of the vessel, but a little nearer to its 
Hide. The left recurrent nerve curves underneath t 
portion of the aorta which is joined by the ductus a 
riosus, so that the nerve embraces within its curve 
torniination of the ligamentous remains of this la 
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vessel as well as the concavity of the arch of the 
aorta. 

The posterior or descending portion of the arch extends 
from the body of the second to that of the third dorsal 
vertebra : posteriorly, and at its right, it rests against the 
spine and left longus colli muscle ; on its right side also 
arc the oesophagus, thoracic duct, and vena azygos : an- 
teriorly it is covered by the root of the left lung; and 
on its left side the left lung and pleura are situated. 
In these different stages, besides the various relations 
already enumerated, the artery is surrounded by a num- 
ber of dark-colored bronchial glands : when these be- 
come enlarged by disease, to which they are very liable, 
they occasionally produce most serious effects by their 
pressure on the air-tubes, on the vena cava, and on the 
large arteries of the neck which they accompany. 

Taking the entire of the arch of the aorta, we will find 
the following parts embraced within its concavity: firet, 
the right pulmonary artery; second, that portion of the 
left auricle with which the appendix is connected; third, 
the left division of the trachea; fourth, the cardiac 
ganglion of Wrisberg; fifth, the ligamentous remains of 
the ductus arteriosus ; sixth, the left recurrent nerve. 

The arch of the aorta has important venous relations : 
we may observe the superior vena cava, when all the 
vessels are moderately filled, lying to the right side of 
the first stage of the arch, and the left vena innominata, 
lying above, and very near the upper margin of the 
second stage. The student would do well to attend to 
the anatomy of these venous trunks : he will perceive, 
after opening the pericardium, a large vein presenting a 
dark blue color, lying to the right of the aorta: this is 
the vena cava superior or descendens; it is covered, 
except at its most posterior part, by the serous layer of 
the pericardium : it is about three inches in length ; it 
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enters the fibrous layer of the pericardium, so that about 
one-third of the vessel is contained within this sac; and 
it is situated entirely within the thorax. It is formed 
chiefly by the confluence of tTie right and left ven® inno- 
minatffi, or brachio-cephalic veins : this union takes place 
about an inch and a half below the bifurcation of the 
arteria innominata, and corresponds anteriorly to the 
upper part of the second rib, near its articulation with 
the right side of the sternum. The vein descends nearly 
in a vertical direction, but slightly curved, the concavity 
being directed to the left, and corresponding to the right 
side of the first stage of the aorta ; the convexity is to 
the right side. It here lies anterior to the right pulmo- 
nary vessels, and enters into the upper part of the right 
auricle behind the auricular appendix. The vena azygos 
enters the cava at its posterior surface, just before this 
large vein passes into the pericardium. The other veins 
which pour their blood into the superior cava, are, the 
right inferior thyroid and internal mammary veins, the 
thymic, pericardial, mediastinal, and right superior 
phrenic : these veins usually enter the vessel at its com- 
mencement, and in its extra-pericardial stage. In this 
stage the vein has numerous relations : behind it we ob- 
serve the vena azygos, a portion of the trachea, the right 
vagus nerve, some lymphatic glands, and loose areolar 
tissue ; to the outside^ we have the right phrenic nerve, 
the right pleura and lung; anteriorly ^tho remains of the 
thymus gland, some areolar tissue belonging to the an- 
terior mediastinum, and the phrenic nerve; and to its 
left or inner side we have the arch of the aorta. 

The arch of the aorta being in close relation both to 
the anterior and posterior walls of the chest, as well as 
to its interior, and being surrounded by numerous cavi- 
ties and tubes, it is evident that an aneurismal tumor 
affecting this portion of the vessel may open in a great 

6* 
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variety of situations. We frequently find it absorbing 
the sternum at its junction with the cartilage of the 
second or third rib of the right side, and pointing, or 
even opening, anteriorly. It has also been known to 
burst into the right auricle of the heart, into the peri- 
cardium, the pulmonary artery, the trachea, bronchial 
tubes, and air-cells; into the mediastinum, oesophagus, 
right and left pleura), and into the spinal canal; also to 
press upon and obstruct the thoracic duct, or obliterate 
the subclavian or common carotid artery. In some cases 
the tumor ascends behind and above the clavicle, and 
simulates subclavian or carotid aneurism ; in other cases 
its pressure anteriorly has been known to dislocate the 
clavicle, and the occurrence of dyspnoea, aphonia, and 
dysi)hagia during its progress can be accounted for by 
pressure on the air-passages, recurrent nerve, and oeso- 
phagus. 

Mr. Smith has described a very remarkable case of 
aneurism of the ascending portion of the aorta, the 
front of which was divided by the pulmonary artery 
into two portions, one of which projected into the right 
ventricle, and the other into the left. From each of 
these cavities the sac was divided only by a very deli- 
cate membrane, that must have been absorbed had the 
patient lived a very little longer.* 

Development of the Aorta. — This vessel is formed after 
the portal system, with which it is connected by a dila- 
tation which is the rudiment of the future heart. In 
the young child it lies nearer the spine than in the 
adult, on account of the larger size of the thymus gland 
which lies in front of it, and the comparatively imper- 
fect development, at this period of life, of the trachea 
and bronchial tubes, which are situated behind it : but as 

* Dublin Joamal, vol. iz. 
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the right bronchus becomes developed, and the thymus 
gland absorbed, the arch of the aorta advances nearer 
to the sternum. We also find that in the young subject 
the arch is situated higher up than in the adult : this is 
owing to the thorax of the child having less proportional 
height ; and for the same reason the arch is higher in 
the adult female than in the male. In some cases we 
find it unnaturally high, independently of the age or 
sex of the individual. In the old subject the swell of 
the arch is considerably increased by the development 
of the great sinus. If a vertical section be made of the 
arch of the aorta, the convexity of the arch will be 
found to be thicker than the concavity. 

BRANCHES OF THE ARCH OP THE AORTA. 

From the Arch of the Aorta five branches usually 

arise, viz. : 

_ T /^ f From the ascendinff 

RiaHT AND Left Coronary, . .\ ^. ^,, , ° 

' (^portion 01 the arch. 

Arteria Innominata, Left Caro- fFrom the middle por- 
tid, and Left Subclavian, . |tion of the arch. 

The anatomy of the two coronary arteries has been 
already described. 

arteria innominata. 

The Arteria Innominata, or Brachio-cephalic artery , 
arises from the arch of the aorta at the commencement 
of its second stage, and corresponding to the termina- 
tion of the great sinus of Morgagni; it lies on the front 
of the trachea, a little to the left side of the middle line, 
and on a level with the cartilage of the second rib. 
From its origin it proceeds upwards, backwards, and to 
the right side, to terminate behind the right sterno- 
clavicular articulation by dividing into the right sub- 
clavian and right carotid arteries. If a needle be passed 
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directly backwards and immediately on a level with the 
top of the sterno-clavicular articulation of the right 
side, it will bo found to pass between the two origins of 
the sterno-mastoid muscle and through the angle formed 
by the bifurcation of the arteria innominata into the 
right subclavian and carotid arteries. The arteria inno- 
minata varies in length from an inch to about an inch 
and a half: it may be dissected either from the nock or 
from the interior of the thorax; and the student is 
recommended to adopt both of these methods. On dis- 
secting from the neck downwards to the thorax, the 
following parts will be found related to the artery. 
Anteriorly J after removing the integuments and fascia 
of the neck, we see the sternal origin of the sterno- 
clcido-mastoid muscle, the first bone of the sternum, the 
stcrno-clavicular articulation, and the sterno-hyoid and 
sterno-thyroid muscles: near the origin of the artery 
the left vena innominata, with which it is connected by 
the descending layer of the thoracic fascia, crosses in 
front of it; and still higher up, in the young subject, the 
thymus gland. Posteriorly, the artery rests upon the 
trachea: on its left side we find the middle and inferior 
thyroid veins, and occasionally a middle thyroid artery, 
which separates it from the left carotid. On its right 
side, and on a plane anterior to it, we observe the right 
vena innominata, and between the two vessels the pneu- 
mogastric nerve runs in close relation to the bifurca- 
tion of the artery : still more externally than the vagus, 
the phrenic nerve may be seen lying behind the right 
yena innominata; and in its passage to the outside of 
the superior vena cava, still lower down, the vessel is 
accompanied by the inferior cardiac nerve or nerves : 
the superior part of the parietal division of the right 
pleura is situated inferior and external to the artery. 
We have spoken of a fascia in connection with the left 
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vena innominata, as it passes across the artoria innomi- 
nata: this fascia will bo found to connect not merely 
those two vessels with one another, and to afford them 
coverings, but by a deeper-seated process to connect the 
artery with the trachea, to which latter tube also it 
furnishes an investment. This fascia has been described 
by Sir A. Cooper as enveloping these vessels, connecting 
them with the bones which form the opening of the 
thorax, and continuous with the fibrous portion of the 
pericardium. He also describes this fascia as conti- 
nuous above with the deep-seated fascia of the neck de- 
scribed by Burns.* 

Mr. Godman, of Philadelphia, also described this tho 
thoracic fascia, and its continuity with the pericardium 
and fascia of the nock.-f' 

The anatomy of tho groat venous trunks in relation to 
the artoria innominata, next demands our attention. 
The left vena innominata will be soon crossing obliquely 
above the middle portion of the arch of tho aorta, in 
front of tho loft carotid, trachea, and artoria innomi- 
nata, downwards and towards tho right side of this 
latter vessel, a distance of about throe inches. The 
right vena innominata will bo soon passing in a more 
vertical direction, but taking a shorter course, and 
ranging below tho level of the first stage of tho right 
subclavian artery. The two venro innominata) unite to 
form tho vena cava descendens, upon a plane anterior 
and to tho right of tho artoria innominata, and about 
half an inch below its bifurcation. An intervascular 
space will be found in this situation, formed superiorly 
and internally by tho trunk of tho artoria innominata 



♦ Anatomy of the Thymus Gland, p. 24. 

f Anatomical Investigations, by John D. Godman, in Philadelphia 
Journal, 1824. 
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and part of tho right subclavian artery; inferiorly and 
to the right side by the right vena innominata; inter- 
nally tho interval is closed by tho termination of the 
left vena innominata in the vena cava descendcns; and 
superiorly by the internal jugular uniting with the sub- 
clavian vein to form the right vena innominata. This 
interval will be found to contain a quantity of loose 
areolar tissue, the vagus nerve, and the origin of its 
recurrent branch or inferior laryngeal nerve, which 
may be seen in this situation passing underneath the 
right subclavian artery: tho inferior cardiac nerve will 
be found here also : the layer of fascia, already described, 
as continuous with the deep layer of the cervical fascia, 
covers all these parts. It is this space which tho sur- 
geon's aneurism-needle must traverse in the operation 
of tying the arteria innominata. 

If the dissection of the artery be made from the chest, 
the apex of the right lung should be drawn downward; 
the finger may be then 2)a88ed upwards into the summit 
of the supra-clavicular region, so as to pass behind the 
middle stage of the right subclavian artery; it will be 
then found that the parietal layer of the pleura will 
ascend from the thorax into this region, forming tho 
apex of the cone of tho pleura. If the finger be now 
pressed internally and anteriorly, the under surface of 
the arteria innominata may be felt, through the pleura. 

If a vertical section of the arteria innominata and 
arch of the aorta be made, the right wall of the former 
vessel will be observed to form nearly a directly con- 
tinuous surface with the convexity of the arch; whilst 
its left wall will be seen forming a spur-like projection 
into the aorta: a considerable amount of the column 
of blood issuing from the heart will be thus directed 
into the arteria innominata. The same observation will 
apply to the origins of the left carotid and left subcla- 
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vian artericB, though in these vessels the arrangement 
is not so distinctly seen. 

Operation of tying the arteria innominata, — This opera- 
tion has boon performed in about ten eases : in nine for 
subclavian aneurisms; and in one, where hemorrhage 
took place after ligature of the subclavian : all these 
cases were attended with fatal results. 
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Date of 




No. 


Operator. 


Operation. 


Beialta and Obsenratlons. 








C Death on the 26th day, from 


1 


Mott of New York.... 


1818 


hemorrhage: ligature came 
away on the 14th day. 


2 


Norman of Bath 


1824 


Death. 

C Death on the 67th day, from 


3 


Oraefe of Berlin 


1829 


hemorrhage: ligature came 
away on the 14th day. 


4 


Arendty a Russian ' 
surgeon 


1830 


r Death on the 8th day, from 
< inflammation of the lungs. 






( pleura, and aneurismal sac. 


5 


Bland of Sydney, 
New South Wales 


1832 


Death on the 18th day, from 
hemorrhage. 










'Death on the 5th day, from 


6 


Hall of Baltimore 


1833 


hemorrhage. Coats of the 
artery were diseased. 


7 


A Parisian surgeon ; ' 
— case alluded to 








by Dupuytren, 
Glinique Chirur- 


1834 


Death from hemorrhage. 




gicaie, vol. iv. p. 








611 


1837 




8 


*'** • J 

Lixars of Edinburgh 


r Death on the 21st day, from 
( hemorrhage. 


9 


Hutin, a French 
surgeon j 


1842 


r Death in 12 hours, from he- 
1 morrhage. 


10 


Cooper of San Fran- 
cisco 


1859 


Death on the 9th day. 



In the year 1831, Professor Porter, of this city, ex- 
posed the artery for the purpose of including it in a 
ligature, but, finding it diseased throughout its entire 
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length, bo thought it advisable not to tie the vessel: 
the wound was therefore closed. After some time the 
tumor bad undergone eonsiderable diminution in size, 
and when the patient left the hospital it bad become 
nearly consolidated, and the pulsation had almost 
ceased.* A nearly similar case occurred in the practice 
of Mr. Key. The operator attempted to pass the liga- 
ture round the artoria innominata, but did not persevere. 
On the 18th day the patient was going on tolerably well, 
'but the sac, increasing in size, pressed upon the trachea, 
and stopped respiration. Tiie patient died on the 23d 
day after the operation .f 

In none of these cases did the sudden abstraction of 
blood from the head, neck, and right upper extremity 
produce any serious consequence, or even inconvenience; 
though, as Dr. Mott observes, "to intercept suddenly 
one-fourth quantity of blood so near the heart, without 
producing some unpleasant effect, no surgeon, a priori^ 
would have believed possible." The profession were not, 
however, altogether unprepared for these important re- 
sults; for cases were occasionally observed in which the 
obstruction of considerable trunks supplying the brain, 
did not api)ear to be followed by any alarming eon- 
soquonco. Thus Pellotan dissected a case in which the 
right subclavian, right carotid, and termination of the 
artoria innominata, had been completely impervious 
during life, without having produced any serious con- 
soquonoe ; and Mr. AV. Darrach has related a similar 
case, except that the right subclavian was in this in- 
stance pervious. 

Mode of performhuj the operation, — The patient should 
lie on his back on a table, with both the shoulders 



• Dub. Jour. 18^2. vol. i. 

t CrUp on " Diseases of the Blood- Vessels/' p. 20C. 
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thrown forwards, tho right being at the same time 
ivn forcibly downwards, and tho hoad loaning back- 
wards, and to tho left sido. An incision should then 
be made transversely from the external margin of the 
Btcrno-cleido-maatoid imisclo parallel to and above the 
clavicle, till it terminates opposite the trachea : a second 
incision is then to bo made along the anterior margin of 
the stern o-cleido-mastoid nrnsclo, about three inches in 
length, and terminating inferiorly at the internal ex- 
ti-emity of the preceding incision. On raising the flap, 
the stern o-cleido-niastoid mnscle is brought into view: 
nnder this a director should be conveyed from within 
lutwards, keeping it close to the muscular fibres, in 
order to exclude tho veins and nerves in this situation. 
On this we divide the sternal, and part (almost all, ac- 
cording to Guthrie) of tho clavicular origin of the muscle. 
We then, by a similar proceeding, divide successively 
the sterno-hyoid and sterno-thyroid muacles of tho right 
Bide above the sternum. With the nail, or handle of 
the scalpel, we should now tear through the donse aponeu- 
rosis covering the carotid artery, and in the samo way 
.dissect the small veins in this situation, not using the 
cutting edge of tho knife as long as we can avoid it. 
"When tho carotid artery is exposed, it will serve (unless 
e be an irregularity) to conduct the finger to tho 
arteria innominata, which, on account of the patient's 
position, will be drawn np from tbo thorax. The left 
Vena innominata should now bo depressed, and the 
■noarism-needlo passed from without inwards and up- 
wards, keeping it close to the vessel to avoid the pleura, 
and the pnoumogastric and inferior cardiac nerves, all of 
■which are on its right sido. By tying the artery near 
Ita termination, there is more room left for tbo forma- 
tion of an internal coagulum. After tho needle is passed 
underneath tho vessel, considerable difficulty is often 
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experienced in depressing Its handle, so ns to miHO itff 
point sufficiently on the opposite side: it became desir*' 
able, accordingly, that some means should be eontrivod'. 
to obviate this difficulty, and facilitate the eonvoyane* 
of the ligature in deep situations. For this parposd' 
a very ingenious instrument has been invented by Mlfe 
L' Estrange, of this city. 

Two other methods havo been proposed to effect V 
ligature of the artoria innominata. The first is to trepidt 
the upper piece of the sternum, and tie this vessel be)ow 
the left vena innominata: this is a most objectionable 
proceeding. The second has been proposed originally 
by Dr. O'Donnell, of Liverpool,* and subsequently i 
commended by Volpoau : the following is an abridged 
account of it ; the operator stands at the left side of t)Ml 
patient's head; an incision is to be made through tin 
skin, commencing at the internal margin of the lefi 
Bterno-mastoid muscle, and carried downwards and toJ 
wards the right side for the extent of about two inches. 
The next incisions should divido the two layers of fasds 
in this situation, so ns to expose the trachea. Ih* 
middle thyroid artery, if present, and veins, are to I 
pushed aside, and, if necessary, tied. The index fing< 
is now made to glide between the right sterno-hyoii] 
muscle and the trachea, in order to detect the art«ria 
innominata. The operator then passes a curved sta 
with great caution and maimgoment from before baclci 
wards, between the artery and vena cava superior, Thi 
posterior surface of the vessel is next to be donudeclj 
and raised with the staif in the same eautioaa mannen 
Guided by this, the "stylet port fil" should be intra 
duced from loft to right, and from behind forwards^ 
Velpeau says, that this operation is incontestably n 
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Bimple, more rational, and leaa dangerous tliati any other; 
id has, moreover, tliis advantage, tliat the same pro- 
ceeding will servo for the ligature of either of the 8ub- 
Olavians in the first stage, or either of the carotids near 
its origin. Unfortunately, however, no matter how 
Umplo the steps of the operation may be made for in- 
cluding the arteria innominata in a ligature, the reeults 
Qf the operation have been ao uniformly fatal that tho 
surgeon has nothing to encourage him in its adoption. 

COMMON OASOTID ARTERIES. 

The common carotid of the right side arises from tho 
fcrteria innominata at the superior outlet of the thorax, 
behiod, and on a level with the upper portion of tlie 
right stern o-clavicnlar articulation, and between tho 
Btenial and clavicular origins of the right sterno-deido- 
nastoid muscle. On the loft Hide it arises within tho 
thorax, from the arch of the aorta. As the two common 
carotid arteries ascend in tho neck they separate from 
«ach other, and terminate one on cither side opposite the 
mperior margin of the thyroid cartilage, below tho groat 
oomu of tho OS hyoides, and at a point corresponding to 
ftbout the third cervical vertebra, about an inch below the 
.tfiglo of the lower jaw. In this course they aro sepai-atcd 
inferiorly by the trachea and tesophagua, and superiorly, 
ftt a greater distance, by tho laiynx and pharynx. Each 
«f the carotid arteries is contained within a fibrous 
ibeath, formed by a process of the deep cervical fascia; 
tbo internal jugular vein and pneumogastric nerve are 
eIso contitined within it. The tendinous cent™ of tho 
omo-hyoid muscle may be seen crossing in front of the 
riioath, and attaching itself intimately to it, nearly 
opposite tho cricoid cartilage. The common carotid of 
'each side may bo thus considered as divided into two 
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stages^ — ono below the omo-hyoid musclo, tho other above 
it. Wo shall firBt do8cribo the relations of the right 
common carotid artery in these two stages^ then the 
course and relations of the left, and afterwards point 
out the differences between them. 

First or inferior stage of the right Common Carotid. — 
This vessel) as has been stated, arises fVom the arteria 
innominata immediately behind the upper part of the 
sterno-clavicular articulation, and inclines a little back- 
wards as it ascends in the neck. In this stage it is 
covered anteriorly by the integuments, by the platysma 
myoides (except in the immediate neighborhood of its 
origin from the innominata) ; — more deeply by the Btemo- 
mastoid enclosed within a proper sheath of the cervioal 
fascia ; by the sterno-hyoid and sterno-thyroid muscles, 
and still deeper, by branches of the descendens nom 
nerve, and by the cervical fascia. When the sterno- 
mastoid muscle is largely developed, its sternal portion • 
considerably overlaps the artery after its origin from the 
arteria innominata. Internally it is related to the trachea, 
oesophagus, and thyroid gland, which often overlaps it; 
and to the larynx and inferior portion of the pharynx. 
Externally it is related to the internal jugular vein and 
pneumogastric nerve, which latter lies deeply concealed 
between tho artery and vein, — tho nerve, artery, and vein 
being contained in a common sheath of fascia: sometimes 
a distinct septum of the same structure passes from the 
front to the back part of the sheath, so as to separate the 
artery from the vein. Posteriorly, it is crossed by the 
inferior thyroid artory, which separates it from the verte- 
bral : tho sympathetic norve and its branches descending, 
and the recurrent norve ascending, and some loose areolar 
tissue lie also behind the common carotid, and separate 
it from the spine and longus colli muscle. 
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First or inferior stage of the left Common Carotid. — 
Tho left carotid arloiy ariaes i'rom the arch of the aorta. 
The first stage of this artery may be divided into two 
portions, — aMororicand cervical: the thoracic extends 
from tho origin of the vessel from the arch of the aorta, 
between tho origins of tho ai-tena innominata and lell 
subclavian, and opposite to tho second dorsal vertebra, 
to the upper and back part of the left stern o-c la vicular 
articulation. This portion is therefore situated within 
the cavity of the thorax. Anteriorly, its origin is covered 
by the sternum, aterno-elavicular articulation, sterno- 
hyoid and stern o- thyroid muBcles, and tho commence- 
ment of tho loft vena innominata; and higher up, in its 
second or cervical portion, it has the same anterior rela- 
tions as the artery of the right side. Internally it is 
related to tho arteria innominata, trachea, ossophagus, 
and thymus gland which usually overlaps it. In close 
relation to it externally we find the internal jugnlar vein, 
and the pneumogastric nervo, which lies concoalud deeply 
between the artery and tho vein ; tho phrenic nerve, and 
the npperpartof tho left pleura and lung are also related 
to its outer side : tho thoracic duct lies posterior to the 
arteiy at its origin, but afterwards passes to its external 
side. Posteriorly, it first rests on tho left side of the 
trachea, and on the ceaophagus, and afterwards upon 
parts similar to those which constitute tho posterior rela- 
tions of the rifiht common carotid. Higher up it is 
separated from the spine and longus colli muscle by the 
sjinpathetic nerve and its cardiac branches, as at the 
right side. These are tho usual relations of the left 
carotid, but they may vary, or their number be increased 
in consequence of irregularities. 

Hence it appears that the right and left common 
carotids differ in tho following respects in their first 
stage. Tho right comes from tho arteria innominata, 
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and the left from the arch of the aorta; conaequed 
the loft IB longer than the right. Tho loft lies witi 
the cavity of the thorax, on tbe front of the trachea a 
OBBaphaguB, and in iotimately connected with tho ti 
racic dnct. On the right side the internal jugular v( 
separates from tho ai'tery inforiorly, passing outwoi 
from its external aurface; a small vascular trlangla 
thus formed, bounded internally by tho carotid urtoi 
externally by the iutornal jugular vein, and inferJoply, 
tlio tirat stage of the subclavian artery. On tho loft BJ 
the jugular vein ovcrUipa tho outer edge of the carol 
artery inibriorly, so that no such vascular triangle exia 
The student should now examine the largo venc 
trunks which are related to tho thoracic portion of t 
lett carotid urtory. The left internal jugular vein w 
be seen descending along the outer side of the artta 
and in this situation uniting with the loft subclavil 
vein to the right side of, and on a plane anterior to, tl 
left subclavian artery, to form the left vena innominat 
When tho jugular vein is distended it overlaps tbe oub 
part of tho left common carotid artiiry in this situatio 
The origin of the left vena innomiuata 
anterior to a point corresponding to the narrow int4 
space between the lower parts of tho thoracic portio 
of tbe left carotid and subclavian arteries: it tb 
passes obliquely in front of the loft common carotid, 
trachea and artoria innominata, and unites, 
described, with the right vena innomiuata to form t 
vena cava deecendens. In its course the left vona im 
minata receives the inferior thyroid, the left intern* 
mammary, left phrenic, pericardial, and anterior medi- 
astinal veins. The left vena innomioata is retained in 
its position by a thin layer of the descending portion 
the thoracic fascia. 
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Second or superior stage of the common carotid artery. 
— In this stage the artery of each side lies close to the 
bodies of the cervical vertebrse, resting posteriorly on the 
longus colli muscle and sympathetic nerve : internally it 
is related to the larynx, pharynx, and thyroid gland : 
externally its relations are the same as in the inferior 
stage. In front it is covered by the integuments, pla- 
tysma myoides, and cervical fascia : the sterno-mastoid 
branch of the sup'erior thyroid artery crosses it ante- 
riorly, whilst the superior thyroid itself descends on a 
plane anterior and internal to it. 

The common carotid artery will be found related to 
two triangular regions in the neck, — ^namely, the anterior 
inferior, and the anterior superior : the first is bounded 
internally by the middle line, which may be considered 
as the base ; the two other sides are situated externally, 
— the lower side formed by the external origin of the 
sterno-cleido-mastoid muscle, and the upper by the 
anterior belly of the omo-hyoid ; the apex is situated 
externally at the decussation between these two mus- 
cles. The carotid artery will be seldom found contained 
fairly within this triangular region; in an emaciated 
subject a small portion of the vessel may lie within it, 
corresponding to the apex ; but in a muscular subject the 
artery lies under cover of the sterno-mastoid muscle, 
until it has passed into the anterior superior lateral 
triangle. This latter space is bounded superiorly by 
the posterior belly of the digastric and the stylo-hyoid 
mnscles; this may be considered the base: externally 
by the sterno-mastoid muscle, and internally by the 
anterior belly of the omo-hyoid : the apex is situated 
■yhftHorly at the point of separation between these two 

mid appear from the preceding account that the 
^he common carotid artery may be effectually 
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comprcsBod against the spinal eoliimn, so as to provcnt 
hemorrliago in cuao of a wound of the trunk oi- its 
brancbes. Sncli proeaurc, however, euuld not in a great 
majority of cuaea be maintained aufSciently long in con- 




Boqnenco of the groat suffering produced by pressure on 
the adjacent nei-veaj still it is often of the greatest 
importance to know a moans of aiToating tlie flow of 
blood, until the aargoon shall be in attondantio to per- 
form the operation of tying tho wounded artery. 
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VEINS OP THE NECK. 

Before we proceed to speak of the operation of t; 

the trunk of the common ciirutid artery, the studmtil 
advised to study the anatomy of the large veins o 
neck. The External Jugular Vein will be seen eoi 
moncing behind and elose to the angle of the lower jaa 
and to the anterior border of the sturno-maatoid musclf 
it is in fact a continuation of the temporo-maxUi 
vein: it then crosses the sterno-mastoid, running ( 
Hquely downwards and backwards, and covered by ti 
platysma-myoides muscle, until it roacbes about I 
centre of the clavicle; it then sinks behind und undi 
noath the posterior border of the stern o-inastoid t 
terminates iu the subclavian vein. It piorcos the c 
vica] fascia in two situations, — ut its origin near I 
angle of the jaw, and at its termination above 1 
clavicle. In its intermediate course it is eituatod imn 
diatcly under cover of tbe platysma, and is compai^ 
lively superficial. Sometimes a largo branch of com 
nication will be seen passing from the external to tlJ 
internal jugular vein below. the angle of the jaw, n 
close to the sub-maxillary giand. Along the anteridj 
border of tbe stern o-cleido-mastoid muscle, a largo v^n 
the Anterior Jugular, will be observed passing > 
towards the sternum and covered by a portion of tn 
cervical aponeurosis : it lies in front of the sterno-hyol 
muscle, and close to the upper margin of the Btcrnaj 
it passes outwards behind tbo sterno-cleido-maBtq 
muscle, runs for a short distance along the upper aaj 
back part of the clavicle across a space filled with Io( 
areolar tissue, situated between the lower part of t 
sterno-mastoid muscle anteriorly and the insertion ( 
the scalenus anticus postonorly, and finally terminate 
in the subclavian vein internal to the entrance of t 
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external jugular vein, or in common' with this vessel : a 
transverse branch of communication will sometimes be 
found connecting the two anterior jugular veins imrne* 
diately above the sternum. 

The Internal Jugular Vein should be carefully studied 
in relation to the common carotid artery of each side. 
These vessels are contained within a sheath formed by 
the cervical aponeurosis, and, as has been already stated, 
the vein lies upon the outer side of each of the common 
carotid arteries in their two cervical stages : there is, 
however, at the lower portion of the artery of the left 
side, a closer connection between it and the internal jugu- 
lar vein than at the right. Frequently a well-marked 
aponeurotic septum will be found running from the an- 
terior to the posterior portion of the sheath, so as to 
divide it into two canals, the inner containing the artery, 
the outer containing the vein and vagus nerve. 

LIGATURE OP THE COMMON CAROTID ARTERY. 

This operation has been performed on several occa- 
sions, and under various circumstances. The four fol- 
lowing heads will include these different operations : — 

1. The common carotid has been tied for wounds or 
ulceration of this vessel or of its branches. 

2. It has been tied according to the Huntcrian method, 
i.e. between the aneurismal tumor and the heart, in cases 
of aneurism of the trunk of the artery itself, or of its 
branches. 

3. The artery has been tied according to the method 
proposed by Brasdor and Dessault, i.e. beyond the aneu- 
rismal tumor, — between it and the capillary system of 
vessels, — ^for the cure of aneurism of the trunk of the 
artery itself. 

4. Upon the same principle as that adopted by Bras- 
dor, the common carotid has been tied beyond the tumor, 
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in Gases of aneiiriemal disease of the arteria innoTiimaCa, 
including tho origin of tho right carotid. This plan was 
first recommended by Mr. "Wardrop. 

That tlio direct flow of blood through tho common 
carotid artery may be arrested without impairing tho 




functions of the brain, has been abundantly proved ■! 
dissection. In a man who died seven years nfter angi 
rism of the neck, Petit found 'he common carotid oW 
rated. Holler has noticed a aimilar occurrence. BaUt 
found it obliterated on one side and contracted on 1 
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other, and Jadelot is said to have observed a case in 
which both common carotids were obliterated. By the 
experiments of Galen and Valsalva upon dogs, and by 
the success of the operation on the human subject, the 
same fact has been demonstrated. This will not appear 
surprising, if we recollect that the brain is supplied by 
four large arteries, viz. : — the two internal carotids, and 
the two vertebrals arising from the subclavian arteries, 
and that these anastomose in the freest manner by large 
branches at the base of the brain, independently of their 
extensive communication by smaller branches. Mr. 
Hodgson is inclined to believe that the brain, in its 
natural state, receives a larger quantity of blood than 
is requisite for the due performance of its functions; 
having found that in a dog whose two carotids had been 
tied, the aggregate of the anastomosing tubes was not 
equal to the calibre of one carotid artery in its natural 
state. 

The trunk of the common carotid has been tied in 
cases of wound or ulceration of this vessel or of its 
branches. Hebenstreit relates the first case on record 
in which it was tied in the human subject, in conse- 
quence of its having been divided during the removal of 
a schirrous tumor: the operation succeeded. In a second 
case Mr. Abernethy tied the common carotid for hemor- 
rhage from a lacerated wound : and though the patient 
did not recover, yet his death was not occasioned by an 
insufficient quantity of blood being transmitted to the 
brain. My colleague, Mr. Ellis, one of the surgeons of 
the Jervis Street Hospital, tied this artery with complete 
success* in an individual who, in an attempt to commit 
suicide, had opened some of the branches of the artery 
by an incision which extended from the angle of the jaw 

* Ellis's Clinical Surgery, p. 25. 
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towards the chin. Sir A. Cooper was the first who tied 
the artery for the cure of aneurism, according to the 
Hunterian method, and this operation has since been re- 
peatedly performed, and with considerable success. The 
same oj^eration has also been performed for aneurism by 
anastomosis of the orbit, by Travers and Dalrymple. It 
was also tied successfully by Professor Pattison^ for a 
large aneurism by anastomosis of the cheek ;* and both 
common carotids were tied successfully by Dr. Mussey, 
of New Hampshire in America, for aneurism by anasto- 
mosis on the crown of the head :f between the two opera- 
tions there was an interval of only twelve days: the 
tumor was subsequently removed, and the patient re- 
covered. It has been observed that when this vessel is 
the seat of aneurism, it frequently occurs at its bifurca- 
tion, where there exists even in health a transverse 
dilatation. 

The operation of tying the common carotid artery 
beyond the aneurismal tumor, i.e. at the capillary side 
of the aneurism, has been performed by Deschamps and 
Sir A. Cooper, but with fatal results. In 1826 Mr. 
Wardrop performed this operation with success. J; The 
common carotid has also been tied in accordance with 
the proposal of Mr. Wardrop. Acting on the suggestion 
of Mr. Wardrop, Mr. Evans of Derbyshire tied the artery 
in a caseof aneurism of the arteriainnominata involving 
the origin of the right common carotid ; this operation 
was successful.§ This vessel was also tied for aneurism 
of the arteria innominata by Dr. Hutton, one of the 
surgeons of the Eichmond Hospital, in June, 1842 : the 



* Med. and Phys. Jour. vol. 48. 

f Amcr. Jour. Med. Sciences for February, 1830. 

X Trans, of Med. Chir. Soc, 1825. 

^ Lancet, 1828. 
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patient died on the seventy-sixth day. There was no 
union of the coats of the artery where the ligature had 
been applied.* 

This artery has been tied about eleven times for aneu- 
rism of the arteria innominata, upon the principle advo- 
cated by Mr. Wardrop. Two out of the eleven recovered; 
the rest died. 

The operation of including the Common Carotid Artery 
in a ligature may be performed either in its inferior stage 
below the omo-hyoid muscle, or in its superior stage, 
above this muscle. 

The operation of tying the Common Carotid Artery in its 
inferior stage. An incision should be made through the 
integuments along the internal margin of the stern o- 
mastoid muscle, for the extent of about three inches 
above the clavicle. In most cases a vein may be ob- 
served descending along the anterior margin of the 
stemo-mastoid muscle communicating with the facial 
vein above, and with the thyroid plexus of veins, or the 
subclavian vein, below: care must be taken not to injure 
this. A portion of the fascia at the lower part of the 
incision should next be raised in the forceps, and 
divided in a horizontal direction : through the opening 
thus made a director should be introduced from below 
upwards in the line of the first incision, and the fascia 
slit up on it as far as may be necessary. The lips of 
the wound are now to be separated by retractors, the 
sterno-mastoid muscle being drawn outwards, and the 
sterno-hyoid and sterno-thyroid inwards. The sheath 
of the vessels will be thus exposed, and on the front of 
it may -be seen the internal branch of the descendens 
noni nerve, which should be drawn inwards, and the 
sheath divided in the samp cautious way as the fascia. 
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A ligature is now to bo passed round the artery, direct- 
ing the needle from without inwards, in order to avoid 
tlu3 jugular vein, whieh sometimes suddenly swells out 
during expiration, and then contracts during inspiration. 
As the vein fills at both its upper and lower extremity, 
an assistant should in such case compress it both at the 
upper and lower angle of the wound. In very many 
cases the vein, so far from giving any trouble, is not 
even observed during the whole of the operation. In a 
case operated on by Dr. Browne, of the Navan County 
Infirmary, 'Hhe internal jugular vein did not appear, 
nor was it a source of the slightest inconvenience 
during the operation.'' In a similar case related by Mr. 
Hodgson, " the jugular vein afforded no trouble in the 
oj^cration ; it was not oven seen." Mr. Eead, of Dublin, 
whose experience is veiy considerable, is reported by 
Mr. Ilargrave to have said that " in all the operations 
he performed, or assisted in, on this vessel, the vein was 
not found to interfere with the operation, nor was it 
even seen.''* The existence of the fibrous septum 
extending from the anterior to the posterior part of the 
sheath, and thus separating the artery from the vein, 
may explain this fact. Care is to be taken to avoid 
including the pneumogastric nerve, which lies behind 
and between the vessels: the nerve should be drawn 
outwards with the vein. The sympathetic and recur- 
rent nerves arc behind the sheath, and there is compara- 
tively little danger of including them in the ligature. 
In operating on the left side, the proximity of the tho- 
racic duct is to be borne in mind. 

SedilloVs operation. He makes an incision two and a 
half inches long, which passes from the internal end of 
the clavicle obliquely upwards and outwards in the 



♦ Operative Surgery, p. 68. 
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direction of the interval between the two origins of the 
sterno-cleido-mmtoid muscle. The skin, platysma, and 
deep fascia are successively divided, the two portions of 
the muscle drawn apart with the edges of the wound, 
and the internal jugular vein is reached inside the ante- 
rior scalenus and phrenic nerve. The sheath of the 
vessel is opened, the vein drawn to the outside, and the 
artery sought at its internal side. The decided objec- 
tion to this operation is that there is the greatest pos- 
sible danger of wounding the internal jugular vein, 
which lies at the bottom of this incision, and which, if 
distended, as it is most likely to be during the operation, 
from the struggles of the patient or from other causes, 
will present itself in such a manner as to obscure the 
artery from the view of the surgeon. In a word, the 
operator, instead of getting into that compartment of 
the sheath which contains the artery, gets into that 
which contains the vein. 

Operation of tying the Common Carotid in its superior 
stage. The first incision should commence a little be- 
neath the angle of the lower jaw, and terminate on the 
side of the cricoid cartilage. This incision will divide 
the skin, platysma myoides, and cervical fascia, and 
expose the sheath of the vessels with the descendens 
noni nerve lying on its front. The nerve is to be drawn 
outwards, and the sheath opened in the cautious manner 
already described. The artery being now exposed, the 
needle is to bo carried around it from without inwards, 
taking care (as in the inferior operation) not to wound 
the jugular vein nor include the pneumogastric nerve. 
It should also be remembered that the communicans 
noni, a branch of the cervical plexus, not unfrequently 
descends within the sheath of the vessels between the 
carotid artery and jugular vein. 

Having arrived opposite the superior margin of the 

8* 
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thyroid cartilage, and below the great cornu of the oe 
hyoides, the common carotid artery of each side divides 
into the external and internal carotid arteries. At the 
point of bifurcation the artery generally presents a trans- 
verse dilatation, so that the vessel appears enlarged in 
this situation. This enlargement lies anterior to the 
longus colli and rectus capitis anticus major muscles, 
corresponding to about the third cervical vertebra, and 
in the adult to a point uboutonc inch below the angle of 
the lower jaw. In old age, from the absence of the 
teeth, the angle of the jaw is removed still farther above 
the bifurcation of the common carotid ; in infancy also, 
before the appearance of the teeth, the arigle of the 
lower jaw is situated at a comparatively considerable 
distance above the division of the common carotid artery. 

EXTERNAL CAROTID ARTERY. 

This artery usually arises nearly opposite the superior 
margin of the thyroid cartilage; it is situated, until 
crossed by the digastric and stylo-hyoid muscles, in the 
anterior superior lateral triangle of the neck. It derives 
its name, not from its position with regard to the inter- 
nal carotid at the origin of these vessels from the 
common trunk, for in this situation the external carotid 
is the more internal of the two, but because its ultimate 
destination is to those parts external to the cranium, 
whilst the destination of the internal carotid is princi- 
pally to the parts contained within this cavity. The 
external carotid may bo divided into two stages, the 
first extending from its origin to the lower part of the 
parotid gland; and the second where the artery lies 
within the substance of this gland. After its origin it 
ascends towards the sub-maxillary gland, but afterwards 
turns outwards, and plunges into the parotid gland, 
through which it ascends as far as the neck of the in- 
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^rior maxillaiy bono, where it terminates fay dividing 
into the temporal and internal maxillary arteries. In 
this course it describes a eui-vature, the convexity of 
which looks upwards, backwards, and inwards towards 
the tonsil. In its first stage, befoi-e it roaches the parotid 




gland, its cutaneous surface is at first comparatively su- 
perficial, being covered by the skin, platysnia myoides, 
and cervical fascia; by the union of the tempoi-o-max- 
illary with the ikcial vein at the commencement of the 
external Jugular; it is then covered a little higher up by 
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the posterior belly of the digastric muscle, the stylo- 
hyoid muscle, and the hypo-glossal nerve. At its com- 
mencement it lies in front of the superior laryngeal 
nerve, and the longus colli and rectus capitis anticos 
major muscles. On its outer side we find the internal 
carotid artery, internal jugular vein, and pneumogastrio 
nerve. On its inner side we find the superior cornu of 
the thyroid cartilage, the posterior margin of the thyro- 
h^'^oid ligament, the great cornu of os hyoidos, the side 
of the pharynx, the sub -maxillary gland, angle of the 
jaw, and still more internally the tonsil. After it has 
entered into the substance of the parotid, it is covered 
by the skin, the platysma, the cervical fascia, a portion 
of the gland, by its corresponding vein, namely, the 
temporo-maxillary, and by the facial nerve. Its deep 
surface is here separated from the internal carotid by the 
stylo-glossus and stylo-pharyngeus muscles, the styloid 
process, or, when this process is short, by the stylo-hyoid 
ligament, the glosso-pharyngeal nerve, and occasionally 
the pharyngeal branch of the pneumogastrio nerve, and 
part of the gland. 

Operation of tying the External Carotid. — The external 
carotid may bo tied either above or below the crossing 
of the posterior belly of the digastric muscle. For the 
latter pui'pose an incision should be made through the 
integuments and platysma myoides, from beneath the 
angle of the jaw to the side of the thyroid cartilage. 
This incision will expose the digastric muscle, and by 
drawing it a little upwards the artery may be exposed 
and secured beneath the origin of its superior thyroid 
branch. Care should be taken not to include the supe- 
rior laryngeal nerve, which descends obliquely inwards 
behind the origin of the external carotid. Mr. Guthrie 
is of opinion that the ligature should be applied near its 
origin, that is, immediately below where the superior 
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thyroid artery is given off. In opening abscesses of the 
tonsil it should be borne in mind that the convexity of 
the external carotid may be closely applied to the out- 
side of the swollen gland. 

The branches of the external carotid artery are nine 
in number, and may be included under the following 
heads : — 

Anterior, Internal^ or Ascending, 

Superior Thyroid. Pharyngea Ascendens. 

Lingual. 

Facial or Labial. External. 

Transversalis Faciei. 

Posterior. Terminating. 

Occipital. Superficial Temporal. 

Posterior Auricular. Internal Maxillary. 

The Superior Thyroid Artery arises opposite the 
th^TO-hyoid space. It first ascends towards the os 
hyoides, and then descends on the side of the larynx on 
a plane anterior and internal to the external carotid, to 
terminate in the thyroid gland. In this course it do- 
scribes a curvature, the convexity of which looks up- 
wards, touches the os hyoides, and corresponds to the 
concavity of a similar curvature in the lingual artery. 
Posteriorly it rests on some areolar tissue and the supe- 
rior laryngeal nerve : anteriorly it is covered by the 
integuments, platysma myoides, cervical fascia, and by 
some small veins passing outwards from the larynx to 
the internal jugular vein ; also by the sterno-hyoid, sterno- 
thyroid, and omo-hyoid muscles, and an internal branch 
of the descendens noni nerve which supplies the latter 
muscle. 

The superior thyroid artery gives off the following 
branches : — 
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Hyoidcan. Stcmo-Mastoid. 

Superior Laryngeal. Inferior Laryngeal or Crico- 

Thyroid. 
Terminating. 

The Hyoidean branchy which is small, passes inwards 
beneath the thyro-hyoid muscle, supplies the areolar 
tissue in this situation, and anastomoses with the cor- 
responding branch of the opposite side. 

The Superior laryngeal branch descends with the supe- 
rior laryngeal nerve, passes beneath the thyro-hyoid 
muBcle, and pierces the ligament of the i^amo name. 
Here it divides into two branches, — one of which ascends 
behind the os hyoides to supply the anterior surface of 
the epiglottis and mucous membrane: the other de- 
scends on the inside of the ala of the thyroid cartilage, 
and terminates in the crico-arytcnoid and crico-thyroid 
muscle, and by a great number of small branches in the 
mucous membrane of the larynx. 

The Sterno-mastoid branch is constant, but variable in 
size ; it crosses in front of the sheath of the carotid 
artery to reach the deep surface of the stern o-mastoid 
muscle, in which it is lost. Tliis artery frequently arises 
from the posterior part of the external carotid, close to 
the origin of the lingual; from this point it first rons 
upwards, hooks over the lingual nerve, which it draws 
into an angle salient downwards; and then, running 
downwards and outwards, it reaches the deep-seated 
surface of the sterno-mastoid. 

The Inferior laryngeal or crico-thyroid branch may come 
directly from the superior thyroid, but more usually it 
arises from its internal terminating branch. It passes 
horizontally inwards in front of the crico-thyroid mem- 
brane, and along the inferior margin of the thyroid 
cartilage, to anastomose with its fellow of the opposite 
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side and supply the crico-thyroid membrane. This 
artery is pretty constant, though it varies as to size and 
origin. If it be absent at one side, the artery of the" 
opposite side will be found larger than usual. It is often 
a branch of the superior laryngeal. 

When the superior thyroid artery arrives near the 
thyroid gland it divides into four terminating or proper 
thyroid branches, namely, the internal, external, ante- 
rior, and posterior. 

The internal terminating branch descends along tha 
internal margin of the corresponding lobe, and unites 
in forming an arch with the corresponding branch of 
the opposite side : this branch usually gives off the in- 
ferior laryngeal artery. 

The external terminating branch descends along the ex- 
ternal margin of the corresponding lobe, and anastomoses 
with the inferior thyroid. 

The anterior terminating branch is distributed to the 
anterior surface of the upper portion of the gland : it is 
not always present. 

Lastly, the posterior terminating branch descends be- 
tween the front of the trachea and the thyroid gland, 
in the substance of which gland it is lost. 

The superior thyroid artery lies on a plane anterior 
and internal to the common carotid ; and, therefore, in 
attempts at suicide, it is the vessel usually divided. In 
this case, we may cither secure the bleeding vessel, or 
put a ligature on the external carotid beneath the origin 
of the former. This artery has been tied for the pur- 
pose of reducing the size of a bronchocele, or prepara- 
tory to extirpating the thyroid gland. The incision 
that expos(!d the external carotid will also expose the 
origin of the superior thyroid. In a case related in 
Houston's Catalogue (p. 80), this vessel crossed the 
crico-thyroid membrane. 
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the name of the ranine artery, and extends from the in- 
ternal margin of the hyo-glossus muscle to its termina- 
tion. 

In ihQ first stage it ascends a little, and then turns in- 
wards, to get above the great eornu of the os hyoides, 
making a curvature, the convexity of which looks up- 
wards, while the concavity, looking downwards, cor- 
responds to the convexity of the superior thyroid artery, 
from which it is separated by the extremity of the great 
cornu of the os hyoides. In this stage it corresponds 
posteriorly to some loose areolar tissue, to the superior 
laryngeal nerve, and to a small portion of the middle 
constrictor of the pharynx at its attachment to the great 
cornu of the os hyoides : anteriorly it is covered by the 
integuments, platysma myoides, cervical fascia, lym- 
phatic glands, and some small veins. The lingual nerve 
lies superficial and superior to the artery, and sometimes, 
when the nerve descends a little lower down than usual, 
it touches the artery : corresponding to the first stage 
of the course of the lingual artery, the tendon of the 
digastric may be seen lying superior to the lingual 
nerve; so that from above downwards in this situation 
we find, first the tendon, secondly the nci've, and lastly 
the artery. 

In the second stage the artery passes upwards and in- 
wards, and frequently pierces the posterior fibres of the 
hyo-glossus muscle ib order to get to its deep-seated 
surface, along which it then passes: the hyo-glossus 
thus separates the lingual artery from the lingual nerve, 
which latter lies upon the cutaneous surface of the muscle. 
In this second stage the artery at first frequently lies 
superficial to a few of the posterior fibres of the hyo- 
glossus muscle ; these fibres have received the name of 
cerato-glossus muscle: afterwards wh.cn it gets to the 
deep-seated surface of the hyo-glossus, it runs along the 

9 
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external surface of the middle constrictor of the pharynx 
at its origin from the great cornu of the os hyoides: 
this portion of the bone lies immediately below the artery, 
and the vessel itself still lies below the level of the nerve. 
In this situation the artery sends minute branches to 
the middle constrictor. 

In the third stage, where it is sometimes 'called the 
ranine artery, it ascends a little to reach the base of the 
tongue, and then proceeds horizontally along the inferior 
surface of this organ between the genio-glossus and 
lingualis muscles, and above the frsenum lingusd: here 
it terminates in anastomosing with the artery of the 
opposite side. In this third stage it is accompanied by 
the ninth nerve, which at the anterior edge of the hyo- 
glossus muscle turns under, that is, superficial to the 
artery, and then proceeds along its inner side, towards 
the tij) of the tongue ; so that in this situation the two 
lingual nerves lie between the two arteries. 

The branches given off by the lingual artery are threQ 
in number : 

The Hyoidean, Dorsalis Lingu© and SublinguaL 

The Hyoidean branch usually arises at the outer edge 
of the hyo-glossus muscle : it supplies the epiglottidean 
gland, and the muscles attached to the os hyoides^ and 
anastomoses with the corresponding branch of the oppo- 
site side and with the superior thyi'oid artery. 

The Dorsalis linguce may be traced running upwards 
and outwards, under cover of the hyo-glossus muscle, 
towards the base of the tongue ; some of its branches 
are lost in the stylo-glossus muscle and base of the 
tongue ; while others, ascending, supply the tonsil and 
velum palati. It lies immediately under the mucous 
membrane. In many cases this artery is deficient or 



LIGATURE OF THE LINGUAL ARTERY. 99 

diminutive, and sometimes its place is supplied by two 
or three very small branches. 

The Sublingual artery proceeds forwards and out- 
wards to supply the gland of the same name : it also 
sends branches to the mucous membrane of the mouth, 
and often one that pierces the mylo-hyoid muscle to 
arrive at the anterior belly of the digastric. It anas- 
tomoses with that of the opposite side and with the sub- 
mental artery. Sometimes the place of this artery is 
supplied by a large branch from the submental, which 
pierces the mylo-hyoid muscle to arrive at the gland. 

Accompanying Veins, The lingual artery is accom- 
panied in its first and second stages by one or two venos 
cotnites, which arise from a plexus at the base of the 
tongue, and terminate in the internal jugular vein. 
SVom the same plexus arises a satellite vein of the lingual 
nerve, which accompanies the hypo-glossal or ninth 
nerve, and opens into the facial, or into the pharyngeal 
vein : lastly, the ranine vein lies on the inferior surface 
of the tongue, superficial and external to the artery 
in its third stage, and then passes between the mylo- 
hyoid and hyo-glossus muscles to terminate in the facial 
vein. 

• Operation of tying the Lingual Artery. This operation 
ihas been proposed by Beclard for hemorrhage after 
ife^irpation of portion of the tongue, or from other 
-^^uses. The lingual arteiy may be exposed by an 
%icision extending transversely from the os hyoides to 
^Cho margin of the sterno-mastoid muscle. The skin, 
^^atysma, and fascia being div^ed, the glistening tendon 
^f the digastric muscle is brought into view: beneath 
Ithis, and lower down, is the hypo-glossal nerve, much 
NAuller in its appearance than the tendon; whilst the 
^urtery will be found situated still lower and a little 
"■deeper than the nerve. 
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Mr. Guthrie advises that the trunk of the external 
carotid should be tied whenever there is unmanage- 
able hemorrhage from its branches. 

The ranine artery may be wounded in the operation 
of dividing the frsBnum linguse. This will not occur if 
blunt-pointed scissors bo used, and their points directed 
downwards during the operation. When the artery is 
wounded in the child, the hemorrhage is favored by 
the vacuum produced in sucking, and by the heat and 
mobility of the parts. As the ranine arteries anasto- 
mose at their extremities only, the right and left sides 
of the tongue may be filled with different-colored in- 
jections. It has been proposed by Velpeau to puncture 
the ranine veins in cases of glossitis. 

The Facial Artery, called also the labial or external 
maxillary, arises immediately above the lingual, and 
often together with it by a common trunk. The artery 
may be divided into two stages, — a cervical and a facial 
stage; in its cervical stage it^ascends, lying near the 
outer surface of the mylo-hyoid and hyo-glossus muscles 
and under cover of the skin and superficial fascia, pla- 
tysma myoides, cervical fascia, digastric and stylo-hyoid 
muscles, the lingual nerve, and portion of the sub- 
maxillary gland, into the substance of which it pene- 
trates : in this situation it lies under cover also of the 
body of the inferior maxillary bone, and, after passing 
through the gland, touches the internal pterygoid muscle: 
it here makes a turn, the convexity of which is directed 
upwards and lies anterior and external to the tonsil: 
from this point it descends, reaches the inferior margin 
of the body of the bone and curves underneath its cuta- ' 
neous surface where the first stage terminates. In its 
facial stage it ascends tortuously from the inferior 
margin of the body of the inferior maxilla, along the 
side of the face, till it arrives at the internal angle of 
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the eye, where it terminates in anastomosing with the 
nasal and frontal branches of the ophthalmic artery. 
In this stage it lies on the inferior maxillary bone, in a 
groove frequently provided for its reception, between 
the masseter muscle posteriorly, and the triangularis 
oris anteriorly: it next lies on the buccinator muscle, 
the levator anguli oris or musculus" caninus, the levator 
labii superioris proprius; and, lastly, on the nasal division 
of the levator labii superioris ala^que nasi. In this stage 
it is covered by the skin and superficial fascia, platysma, 
and frequently by a few of the posterior fibres of the 
triangularis oris muscle ; by the zygomaticus major and 
minor, by the labial division of the levator labii supe- 
rioris alsBque nasi near its insertion, and finally by a 
few of the internal and inferior fibres of the orbicularis 
palpebrarum muscle. In this situation the artery may 
be seen, after it has escaped from under cover of the 
labial portion of the levator labii superioris alseque nasi, 
lying against the outer side of the nasal portion of this 
muscle and thus separating the two portions from each 
other. 

The Facial Vein is much less tortuous than the artery, 
and at the root of the nose and inner angle of the eye- 
lids it communicates with the ophthalmic and with a 
large vein that descends on the middle line of the fore- 
head, and communicates with its fellow of the opposite 
side by means of a short branch which passes across the 
root of the nose: as the facial vein descends, it crosses 
the cutaneous surface of the parotid duct, being external 
to the artery. On the body of the inferior maxillary 
bone, it lies close to the artery, touching its outer 
surface: it then descends superficial to the submaxillary 
gland, and either terminates in the external, internal, 
or anterior jugular vein. 
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The facial artery usually gives off eleven branches, — 
five in its cervical, and six in its facial stage. 

Branches of Cervical etage. Branches of the Fadal stage. 

Inferior Palatine. Buccal. 

Tonsilitic. Inferior Labial. 

Submaxillary. Inferior Coronary. 

Inferior or Submental. Superior Coronary. 

Internal Pterygoid. Dorsalis Nasi. 

Angular. 

The Inferior Palatine branch is usually small : it pene- 
trates between the stylo-glossus and stylo-pharyngens 
muscles to arrive at the superior and lateral part of the 
pharynx, where it divides into two principal branches, 
which are distributed to the pharynx, tonsils, and Eus- 
tachian tube. 

The Tonsilitic artery sometimes comes off directly from 
the facial, and passes between the internal jfteryfrfAd and 
stylo-glossus muscles to its destination. 

The Submaxillary. As the facial arterj' is pa^in^ 
through the substance of the submaxillar^' <dand. it g3vc-«j 
off several small branches, which are di-jtributed v> lhj» 
structure and al.so to the tongue and mucous micmbrane 
of the month. 

The Inferior mental, or submental branch, h a hkt'^^r 
artery than the preceding; it run* along liif: ba^^^ ^A'xUh 
inferior maxillary bone toward* the ftyui^'uW/*, r/i*fT>tL 
being covered by the platysma myovUrii. ar.d iy^j*:r ':yju 
the cutaneous surface of the layU^hyo'A juti*^:**;. S*:'ar 
the middle line it divides into two branch^,-*, os,^: *A 
which crosses in front of the SkUleriOr Wtiy oi' x:.h *:\'j^*^ 
trie muacle to anastomoae with tJiat Mtj>; oyy/^.** ^>>, 
while the other ascends on the ir^jux of tJ*f: *',u.u v.f *"'»pp'*/ 
the integuments, and commni«icate«( -k'Xu t/^ >/*fer>/f 
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dental branch of the internal ma^ciliarj artery, In Boitl 
cases the inferiur mental gives off the aublin^ual arterjl 
which more usually uriaos from the lingual. 

The Internal Pterygoid branch. On reaching the ant^ 
rior margin of the internal pterygoid muscle the faciiiji 
artery gives off a small branch which is distributed i 
the substance of this muscle. 

The artery in its facial stage usually gives off the ds 
branches already enumerated : those may be divided into 
external, internal, and terminating. The buccal an^ 
some small muscular branches constitute the cstemat] 
the inferior labial, the two eoronarics, and the dorsal 
nasi compose the internal, and the angular is the tern 
nating artery. 

The Buccal branchrm\& backwards from the outer f 
of the facial over the buocinater muscle, and then, gottio] 
on the inside of the ranius of the lower jaw, terminates b j 
anaBtomosing with the internal maxillary. Its branches 
arc distributed to the buccinator and maeseter mnscleBr'l 
to tbo fat of tho cheek, the parotid gland, and Steno'*. 
duct. 

The Inferior labial branch is distributed to the muscletf 
and intogumcntw of the lower lip, and anastomoses w 
the submental and dental arteries. 

The Inferior coronary artery passes inwards in a ver 
tortuous manner beneath the triangularis oris, and qUM 
ratus monti, and pi-oceeds along tho margin of tho lown 
lip, close to its mucous membrane, where it anaetomoaM 
with tho artery of the opposite side. In its oourse \ 
supplies the above-mentioned muscles, and anastomoe 
with the inferior labial, submental, and dental urterieft] 

The Superior coronary artery arises near the commifl 
sure of tho lips, and runs tortuously inwards between tM 
labial glands and mucous membrane of the upper lipd 
On the middle line it unastomoaos with the artery of thit 
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opposite side, and sends upwards, towards the septum of 
the nose, a small branch termed the artery of the filtrum, 
the branches of which are distributed to the muscles, 
integuments, and mucous membrane of the upper lip and 
to the gums, where these small vessels anastomose with 
branches of the inferior dental artery. 

The Dorsalis, or lateralis nasi artery, ascends obliquely 
inwards, and lies on the outer surface of the nasal por- 
tion of the levator labii su2)erioris alo^que nasi muscle, 
and distributes its branches to the muscles, cartilages, 
and integuments of the nose -, after which it anastomoses 
with the artery of the opposite side. Some of its minute 
branches pierce the fibro-cartilages to reach the mucous 
membrane. We often find the place of this artery sup- 
plied by a number of small branches; or, on the contrary, 
there may be a very considerable single branch, in which 
case the angular or terminating branch is particularly 
small. 

The Angular artery is the terminating branch of the 
facial : it ascends between the two portions of the levator 
labii superioris ala)que nasi, and anastomoses with the 
nasal or terminating branch of the ophthalmic artery. 
When it becomes necessary to make an incision into the 
lachrymal sac, it should be made external to the angular 
artery. 

The facial artery can be readily compressed or tied, as 
it is passing over the body of the inferior maxillary bone. 

At its origin this vessel is covered by a few lymphatic 
glands, some of which accompany it on the face: these 
may enlarge and displace the submaxillary gland so as 
to occupy its natural position. A tumor of this kind 
may be removed without dividing the trunk of the facial 
arteiy ; and such has probably been the nature of the 
tumor in many of those operations that have been termed 
extirpation of the submaxillary gland. Mr. Golles doubts 
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tho posBJbility of removing it, on aecount of its connec- 
tion with tho facial artery, and its dipping behind tho 
<nylo-hjoid muscle; but a still greater difficQlty urisoa 
fi«m its vicinity to tho lingual nerve, and its intimate 
oonnection with tho gustatory nerve. 

In certain amputationa of a portion of tho lower jaw, 
the artery is necessarily cnt across, and care should be 
taken to divide it on the bone, and not beneath it, lest 
it should retract too deeply into the aubmaxillary space. 
Its coronary branches are divided in tho operation for 
hare lip; it is' not necessary to tie them, but the suture- 
needle must be paascd sufficiently deep, and near the 
OUB membrane, in order to close tho posterior part 
of tho wound, as otherwise there might be serious 
homorrbago into the niouth. 

No artery presents greater varieties either as to origin, 
termination, size, or relations, than the facial ; it some- 
times arises in company with the lingual ; in many cases 
it terminates by its coronary branches, and in others hy 
the dorealis nasi ; in these cases the branches of the facial 
are replaced by those of tho transversalis faciei : on tho 
Other hand, according to Sfflramering, it naay extend to 
forehead, giving off tho palpebral and lachrymal 
arteries. On one side there may be a large facial artery, 
and a mere rudimentary artery on tho otlier. 

The facial artery communicates with the internal 
maxillary by the infra-orbital and inferior dental branches 
of the latter, and ivith the internal carotid by its inos- 
culation with the nasal branch of the ophthalmic. 

The Occipital Ahtery arises flMm the posterior part 
of the external carotid, nearly opposite to the origin of 
the lingual artery : it naay he divided into three stages. 

In itsfirst stage it lies in the anterior superior lateral 
triangle of the nock, running towards tho digastric groove 
■of the temporal bone, and extends as far as the anterior 
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margin of the stcrno-mastoid mnsclO; passing obliquely 
over tho concavity of the arch formed in the neck by the 
hypo-glossal nerve, which is therefore said to pass round 
it. In this stage the occijntal artery at first runs along 
the inferior margin of the posterior belly of the digas- 
tric muscle; more posteriorly, however, this muscle 
])artly covers the arter5\ and forms one of its supoi*fieial 
relations; still more superficially we find a portion of 
the parotid gland, the fascia of the neck, a few fibres of 
tho platysma, and the integuments. Its deep-seated rela- 
tions are tho internal carotid artery, tho ptieumogastric 
nervo, and tho internal jugular vein, from which last it 
is separated by the spinal acccssoiy nerve. 

In its second stage it passes somewhat horizontally from 
before backwards, and in its course is covered by tho fol- 
lowing parts : — the skin and a strong layer of condensed 
areolar tissue, the stcrno-mastoid muscle, and behind this 
by tho splenius cajiitis; then deeper, by the trachelo- 
mastoidous or complexus minor, then by the mastoid 
process itself, and still deeper by the origin of the 2)oste- 
rior belly of tho digastric muscle. In this stage the 
artery is lodged in a distinct, but frequently superficial, 
groove in tho temporal bono, internal to the deep groove 
for tho posterior belly of the digastric, and lies on, or 
more correctly speaking, external to the outer margin 
of the rectus capitis lateralis muscle, and above the trans- 
verse process of the atlas; it then passes across the in- 
sertion of the obliquus superior, and afterwards arches 
over tho insertion of the complexus major muscle : it 
occasionally lies underneath this muscle. 

In its third stage it arrives at the posterior region of 
the nock by passing through a condensed fascia, which 
unites the posterior margin of the stern o-mastoid muscle 
with tho anterior border of the trapezius at their inser- 
tions, and then ascends obliquely inwards and ramifies 
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on tiie occipital region of the bead. In thia stage it 
appears in tbo triangular epaco wliich the gplenii capitis 
niuacloB form by -their divergence on tlio middle line in 
the superior pai't of the back of the neck, and then as- 
cends on the back of the head, through the librea of the 
occipital muHcle, in company with the posterior branch 
of the second cervical nerve. 

The oecipifal artery gives off the following branches : 

Muscular. Descending Cervical. 

Posterior Meningeal. Mastoidean. 

Terminating. 

The Muscular branches are distributed to the posterior 
belly of the digastric muscle, and to the stylo-hyoid and 
Btorno-raastoid muscles. It occasionally gives off the 
etylo-mastoid artery, which enters the stylo-maatoid fora- 
men and anastomoses with a branch of the middle me- 
ningeal from the internal maxillary. 
■ The Posterior Meningeal branch arises from the occipi- 
tal as it lies on the side of the internal jugular vein ; it 
enters the foramen lacerum posterius, and is distributed 
to the dura mater in the posterior and lateral regions of 
the interior of the craninm. 

The Descending Cervical branch arises from the artery 
as it lies under cover of the splonius, near its posterior 
tnargin ; it sends branches to the muscles in the imme- 
diate neighborhood, and anastomoses with the ccrvicalis 
«uperficialis and cervicalis profunda arteries. There are 
Bometimes two or oven three descending cervical 
branches present. 

The Mastoidean branch, at its origin, corresponds to 
the posterior surface of the mastoid process of the tem- 
poral bone; it passes through the mastoidean foramen 
in this part of the hone, accompanied by a vein, sends 
ininnte branobos to the mastoid cells, and is distributed 
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within the cranium to the dura mater of the occipital 
fo8S8B. As the occipital artery is arching over the ob-- 
liquus superior muscle^ it communicates with the verte- 
hral artery; sometimes it gives off the stylo-mastoid 
artery. 

The Terminating branches of the occipital artery ascend 
tortuously in the course of the lambdoidal satoro to 
supply the occipito-fron talis muscle and integaments, 
and to anastomose with the temporal and posterior au- 
ricular arteries, and with the occipital of the opposite 
side. We sometimes find one of those small branches 
passing through the parietal foramen to be lost in the 
dura mater. 

Should it ever be necessary to tie the occipital artery 
in case of proftise hemorrhage from any of its brancheSi 
the incision already recommended for exposing the ex- 
ternal carotid will also expose this vessel in the com- 
mencement of its first stage; or an incision may be made 
along the lower margin of the posterior belly of the 
digastric muscle, on raising which the artery is brought 
into view. Care should be taken not to injure or include 
the hypo-glossal nerve. 

The depth of this artery behind the mastoid process 
is very variable, and unless there be a wound to guide 
us to the vessel, it is not an operation that should be 
attempted. 

The Posterior Auricular Artery is one of the 
smallest branches of the external carotid : it arises in 
the substance of the parotid gland, nearly opposite the 
apex of the styloid process, and ascends along the supe- 
rior margin of the posterior belly of the digastric muscle, 
till it arrives at the interval between the external au- 
ditory canal and mastoid process, where it divides into 
its two terminating branches, an anterior and posterior 
aural. 
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The posterior auricular artery gives off the following 
branches : — 

Stylo-mastoid. Anterior, and Posterior Aural. 

The Stylo-mastoid branch enters the stylo-mastoid 
foramen, and after supplying the aqueduct of Fallopius, 
the tympanum and semi-circular canals, it terminates by 
anastomosing with a branch of the middle meningeal 
artery which enters by the hiatus Fallopii. 

The Anterior aural branch is distributed to the internal 
or deep surface of the pinna. 

The Posterior aural branch ascends between the retra- 
hens auris muscle and bono, and supplies the integuments 
covering the mastoid process, and the temporal and re- 
trahens auris muscles. ^ 

Before its bifurcation the posterior auricular sends 
branches to the parietes of the external auditory canal, 
to the parotid gland, and to the digastric and stylo-hyoid 
muscles. 

In the operation of cutting down on the facial nerve, 
in order to remove a portion of it after its exit from the 
stylo-mastoid foramen, the trunk of this artery must 
have been usually divided, together with its stylo-mas- 
toid branch. 

Mr. Harrison saw a case in which it was tied in front 
of the mastoid process, for aneurism by anastomosis on 
the external surface of the pinna, — but without success. 

The Pharyngea Ascendens Artery may be exposed 
by the dissection recommended for exposing the inter- 
nal carotid, and therefore the student would find it more 
expedient to defer its examination for the present ) he 
may, however, study its relations in the neck. 

The pharyngea ascendens is the first and smallest 
branch of the external carotid. After its origin it as- 
cends in the neck, being related,-T^(?5f enor?^ to the spinal 
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column, the rectus anticus muscle, and the Buperior 
laryngeal nerve; — anteriorly to the stylo-pharyngeiu 
muscle, — internally to the pharynx, and externally to the 
superior cervical ganglion of the sympathetic nerve. 
In this course it gives off a few irregular branches to 
the muscles of the pharynx, and terminates by dividing 
into two branches, the pharyngeal and meningeal. 

The Pharyngeal branch passes obliquely upwards and 
inwards, and sends off a number of twigs, some of which 
ascend through the superior constrictor of the pharynx, 
while others descend in the substance of the middle and 
inferior constrictors : they anastomose with branches of 
the superior thyroid and lingual arteries. 

The Meningeal branch ascends between the carotid 
artery and jugular vein, and supplies these vessels, the 
pneumogastric nerve, the Eustachian tube, the rectus 
capitis anticus and longus colli muscles. It then passes 
through the foramen lacerum posterius to ramify on the 
dura mater, having previously sent a small branch into 
the cranium through the cartilaginous substance that 
fills the foramen lacerum anterius. 

This artery is not very liable to accident, on account 
of its deep situation. ScarjDa, however, relates a case 
in which it was ruptured. 

The Transversalis Faciei Artery usually arises from 
the outer part of the external carotid a little before its 
termination. At its origin it is imbedded in the parotid 
gland, through which it proceeds outwards towards the 
integuments, then turns round the ramus of the lower 
jaw, and ascends slightly on the cutaneous surface of 
the masseter muscle. In this situation it lies above the 
duct of the parotid gland, concealed by the socia paro- 
tidis and surrounded by the filaments of the facial nerve. 
This artery sends a twig to the masseter muscle, which 
anastomoses with a branch of the internal maxillary; 
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&rther on, it sends several twigs to the parotid gland 
and its duct, and after supplying the zygomatic muscles^ 
the orbicularis palpebrarum and the integuments^ it ter- 
minates by anastomosing with the infra-orbital, buccal, 
and &cial arteries. 

The Superficial Temporal Artery arises immediately 
behind the neck of the inferior maxillary bone, and as- 
cends through the parotid gland in front of the external 
auditory canal. It next passes between the attrahens 
auris muscle and the horizontal ramus of the zygoma, 
and ascends into the temporal region, accompanied by 
the superficial temporal twig of the inferior maxillary 
division of the fifth nerve : here it lies on the temporal 
aponeurosis, and is covered by a fascia of considerable 
strength, which is continuous with the cervical aponeu- 
rosis covering the parotid gland. In the middle of the 
temporal region the artery terminates by dividing into 
two branches. 

The temporal artery gives off the following branches : 

Glandular. Anterior Auricular. 

Masseteric. Middle Deep Temporal. 

Articular. Anterior Temporal. 

Posterior Temporal. 

The Glandular branches are small twigs which come 
off from the artery, and are distributed to the structure 
of the parotid gland. 

The Masseteric branch is a small twig which passes 
forwards from the artery to supply the masseter muscle : 
there may be two or even more of these twigs. 

The Articular branch also passes forwards and supplies 
the structures entering into the formation of the tem- 
poro-maxillary articulation: this branch is also called 
the cax)sular arteiy. 

10* 
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The Anterior auricular branch passes backwards to 
supply the pavilion and anditoiy canal : it anastomoseB 
with branches of the posterior auris. 

The Middle deep temporal artery arises immediately 
above the zygoma, pierces the temporal aponcui'OsiB^ and 
divides into several branches which ramify in the tem- 
poral muscle, and communicate with the other temporal 
arteries. 

The Anterior temporal branch ascends tortuously to- 
wards the forehead, supplies the integuments, orbicularis 
palpebrarum, and muscles of the forehead, and anasto- 
moses with the corresponding artery of the opposite 
side, and with the frontal and supra-orbital arteries. 
This is the branch selected for artcriotomy. 

The Posterior temporal branch ramifies on the side of 
the head, and anastomoses with the artery of the opposite 
side, and with the occipital and posterior auris arteries. 

The temporal artery is not subject to much variety : 
it may, however, arise nearer the angle of the inferior 
maxillary bone than we have above described, in which 
case it usually gives off the transversalis faciei. This 
vessel should never be opened near the zygoma, as un- 
manageable hemorrhage or inflammation and abscesses 
may be the consequence. Mr. Harrison mentions a case 
in which this practice was followed by a varicose aneu- 
rism. The anterior branch should be selected for arte- 
riotomy ; and should a small aneurism be the result, as 
occasionally happens, it may be cured by compression, or 
by making an incision through the tumor, turning out 
the coagulum, and dressing it from the bottom. Mr. 
Listen advises to divide the artery at each side of the 
tumor, and tie the bleeding extremities. 

The Internal Maxillary Artery may be exposed in 
the following manner: having removed the brain and 
uncovered the masseter muscle, we may carry a very 
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smnll and pointed saw upwards behind the posterior ex- 
tremity of the zygoma, and divide it from within out- 
wards as near its roots as possible. Wu nuxt remove the 
roof and contents of the orbit in the us«a! manner, and 
sink the point of the aaw into the anterior extremity of 




■ the spheno-masillnry GBsnro, and from this point make 

I two incisions; one npwards and outwai-ds tlirough the 

|iODter wall of the orbit to terminate at tlic external an- 

;tilar procesa of the &ontal bone : the Other downwards 

Hid inwards through tho floor of tlie orbit to terminate 
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on tbo outside of the supra-orbital foramen. These two 
incisions will include the greater part of the malar bone, 
and the zygoma will fall down, carrying with it the maa- 
seter muscle. Our next object is to detach the temporal 
muscle and vessels from the temporal fossa, and allow 
them to hang down from the coronoid process of the 
inferior maxillary bone. We then introduce a kniib 
into the temporo-maxillary articulation above the fibro- 
cartilage, and divide the portion of the capsular liga- 
ment which connects the latter to the circumference of 
the glenoid cavity. Lastly, we make two ineisioDB, 
meeting internally at an angle, so as to include the 
greater part of the squamous plate of the temporal bone, 
and tlic great wing of the sphenoid bone ; one of these 
incisions may commence immediately in front of the ear, 
and be continued verti.cally down through the side and 
base of the skull till it terminates immediately behind 
and external to the spinous process of the sphenoid bone; 
the second may be made with a small saw, and as the 
malar bone is already removed, the incision may be 
readily made to connect the inferior angle of the sphe- 
noidal fissure with the internal extremity of the pre- 
ceding incision : on the inside of the latter, the foramen 
ovale and foramen rotundum should lie unopened. A 
slight stroke of the hammer against the bono between 
these two incisions will detach it, and give a full view 
into the zygomatic fossa : the branches of the artery may 
then be dissected. The vidian and posterior palatine 
canals can be readily broken into, if a vertical section of 
the skull be previously made through the adjacent nos- 
tril. The artery may be very readily exposed by another 
method : after the transversalis faciei artery, together 
with the masseter muscle and its superficial relations, 
have been examined and removed, a horizontal section 
may be made through the ramus of the inferior maxilla 
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immediately above its angle with a fine metacarpal saw; 
care being taken that none of the soft parts under cover 
of the bone shall be injured : another horizontal section 
may now be made through the neck of the jaw, imme- 
diately below the condyle, and the coronoid process re- 
moved from its connection with the temporal muscle. 
The piece of bone included between the two incisions 
may also be removed, and afterwards can be replaced at 
pleasure. The zygomatic arch should be next taken 
away, and this may be done by two incisions, — one made 
posteriorly through this process of bone, close to its 
origin, — the other anteriorly, close to the external part 
of the orbit through the zygomatic process of the malar 
bone. 

The internal maxillary artery is larger than the tem- 
poral, and together with it is contained for a very short 
distance within the parotid gland. It may be divided 
into four stages : the first stage extends from its origin 
to the inter-pterygoid space; its second corresponds to 
this space; its third extends from this space to the upper 
part of the ptery go-maxillary fossa, and ihQ fourth is the 
termination of the artery in this fossa. In \i^ first stage 
it runs horizontally forwards and lies on the inside of 
the lower portion of the neck of the inferior maxillary 
bone, which it separates from the internal lateral liga- 
ment of the temporo-maxillary articulation : the bone is 
frequently grooved in this situation for the reception of 
the artery. In its second stage we find it passing for- 
wards and inwards, forming a cui*vature the concavity 
of which looks upwards and embraces the external 
pterygoid muscle : in this part of its course it lies in 
a triangular space, bounded by the external pterygoid 
muscle above, the internal pterygoid beneath, and the 
ramus of the lower jaw externally. In the same trian- 
gular space we observe the gustatory and inferior dental 



£. 
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nerves, descending to their destination, but, aB the orteiy 
lies close to the neck of the inferior maxilla, it is situated 
external to these nerves. In the third stage we find the 
artery running upwards and inwards towards the root 
of the pterygoid process, after passing between the outer 
surface of the external pterygoid muscle, and the fibres 
of the temporal muscle. In this situation the artery is 
related to the buccal nerve ; at first the artery is poste- 
rior to the trunk of the nei've, and afterwards lies upon 
a plane external to it. Finally it sinks between the two 
origins of the external pterygoid muscle, and torminates 
in the pterj^go-maxillary fossa lying to tho outside of 
Mockers ganglion, and the spheno-palatine foramen: 
this constitutes its fourth stage. In some (not very rare) 
xBases the artery pusses to its destination, not through 
the inter-pterygoid space as above described, but between 
the external pteiygoid muscle and the base of tho skull 
We shall now examine its branches in the order in 
which thoy arise. 

The internal maxillary artery gives off tho following 
branches : — 

Middle Meningeal. Buccal. • 

Tympanic. Anterior Deep Temporal. 

Inferior Dental. Posterior Superior Dental. 

Meningea Parva. Infra-Orbital. 
Posterior Deep Temporal. Vidian. 

Masseteric. Superior Palatine. 

Pterygoid. Spheno-Palatino. 

The Middle meningeal artery is the largest branch of 
the internal maxillary. It arises on the inside of the 
neck of the lower jaw, and ascends obliquely inwards to 
tho base of the skull, behind the external pterygoid mus- 
cle, which consequently separates it from the continued 
trunk of the internal maxillary artery. In this part of 
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its coarse it usually passOH between the roots of the tem- 
poro-auriculiir nerve, lies poaterior to the otic ganglion, 
and then enters the spinous foramen in the base of tlie 
9kull, after passing between the origin of the circumflexus 
palati muscle in front, and the internal lateral ligament 
of tho lower jaw posteriorly. In this pail of its course, 
it anpplios the pterygoid muscles, the muscles of the 
pharynx, and the temporal and sphenoid bones. 

Having passed within the skull, the middle meningeal 
artery ascends beneath the dura mater into tbe middle 
fbaea of tbe cranium, and terminates by dividing into an 
anterior and posterior terminating branch. 

Before its division it sends a branch through the 
Vpheno-frontal fissure to terminate in the lachrymal 
Kland; another through the hiatus Fallopii, which sup- 
plies the facial nerve and anaatomosea with the stylo- 
inastoid artery; and a third through the canal for the 
internal muscle of tho malleua, to bo distributed on the 
lining membrane of the tympanum. 

The anterior terminating branch, much larger than the 
po8t«rior, ascends through the groove in the great wing 
of the sphenoid bone, and the anterior inferior angle of 
the parietal bone, the groove in the latter being fre- 
quently converted into a complete osseous canal. The 
artery is here situated about one inch behind the exter- 
nal angular process of the frontal bone, and divides into 
numerous brunches that radiate in all directions on the 
4>iternal surface of the parietal and adjacent bones : 
these branches are principally lost on tbe dura mater; a 
Stw of them penetrate the sutures and supply the diploe 
jof the bones. This artery has been frequently torn in 
injuries of the head, and bus given rise to considerable 
hemorrhage between the dura mater and tho bone. It 
^ny also bo wounded in tho operation of trephining: 
.Uio hemorrhage may, however, be easily eontrolled by 
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tho application of a dossil of lint. Tho posterior termX' 
natlmj branch cur\'cs backwards as it ascends on the in- 
ternal surface of the squamous plate of the temporal 
bone. Its branches communicate with each other, and 
terminate in the dura mater and bone. 

The Tympanic artery is a very small branch; it some- 
times arises from that branch of tho temporal which goes 
to suppl}' the teniporO-maxillary articulation; it passes 
throu<^h the Glasserian fissure into the t^^mpanum, and 
ramifies upon the membrane lining the interior of tlus 
cavity, and in tho muscles contained within it. 

The Inferior dental artery arises from tho inferior sur- 
face of the internal maxillary, nearly opposite the origin 
of the middle meningeal, and runs obliquely downwards 
and forwards, between the internal lateral ligament^ and 
the ramus of the lower jaw. In this course it sends 
numerous branches to tho pterygoid muscles, and to tho 
gustatory and inferior maxillary nerves. Lower down 
it gives off a mylo-hyoidean branch which descends in the 
groove leading from thcdentaiforamen, accompanied by 
th(5 mylo-hyoidean branch of tho inferior dental nerve, 
and supplies the mj'-lo-hyoid muscle and mucous mem- 
brane of the mouth. Immediately after giving off this 
last branch, tho inferior dental artery enters the dental 
foramen, in company with the dental nerve, which is 
situated in front of it. It descends beneath the alveoli, 
till it arrives at tho first molar tooth, whore it divides 
into two branches; one of which is continued to the 
symphisis menti, supplying tho alveoli of tho canine and 
incisor tooth ; tho other escapes by tho mental foramen, 
together with tho mental branch of the inferior dental 
nerve, to supply tho integuments, and triangularis and 
depressor labii inforioris muscles; it anastomoses with 
tho adjacent branches of tho facial artery. In its coui'se 
through the inferior maxillary bono it sends branches 
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into the alveoli, caeh of which penetrates the bottom 
of the tooth to be distributed on the membrane lining 
Its cavity. 

The Meningea parea artery is not a constant branch; 
when it exists it arises from the internal maxillaiy, 
close to the origin of the inferior dental. Some of its 
famncbes are distributed to the soft palate and the nasal 
b: a principal braiieh of the artery passes upwards 
through the foramen ovale and supplies the inferior 
maxillary nerve, Cassorian ganglion, and dura mater. 

The Posterior deep temporal artery arises from the 
mternal maxillary, while the latter is passing between 
the two pterygoid musclca ; it aaecnds between the tem- 
poral and external pterygoid muscles, and then between 
the temporal muscle and the side of the cranium : to all 
these parts it sends numerous minute branches which 
ultimately terminate in anastomosing with the deep tem- 
jtoral branch from the superficial temporal artery. 

The Masseteric artery also arises in the triangular 
Space between the two pterygoid muscles and ramus of 
the lower jaw. It passes outwards through the sigmoid 
Boteh that separates the coronoid process from the 
■eondyle of the inferior maxilla, and then descends on 
ihe outer side of its ramus, supplies the masseter muscle, 
and anastomoses with the tranaversalis faciei artery. 

The Pterygoid branches are numerous : some of them 
are distributed to the internal pterygoid muscle, and a 
■till greater number to the external pterygoid. 
' The Buccal artery runs tortuously, downwards, for- 
irards, and outwards, between the two pterygoid muscles, 
;and ill company with the buccal nerve. Having arrived 
At the anterior margin of the ramus of the inferior 
teaxillaiy bone, it ponetratos the cheek and divides into 
t number of branches, which are distributed to the 
Vlatysma myoides, buccinator and zygomatic muscles, 
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and also to the intogumcnts of the cheek, and to its 
mucous membrane and follicles. It anastomoses with 
the facial, infra-orbital, and transversalis faciei arterios: 
in some cases it is deficient, and in others it arises firom 
some other branch of the internal maxillary. 

The Anterior deep temporal artery usually comoB off 
from the internal maxillary, as this artery lies between 
the external pterygoid and temporal muscles; it asoendB 
in the anterior part of the temporal fossa to supply the 
temporal muscle, and to anastomose with the other tem- 
poral arteries. Some of its branches penetrate the 
malar bono to reach the lachrymal gland and communi- 
cate with the lachrymal artery. 

The Posterior superior dental artery descends tortuously 
on the back of the antrum. Some of its branches pierce 
the superior maxillary bone, and supply the molar teeth 
and mucous membrane of the antrum, while others are 
distributed to the teeth, gums, and buccinator muscle: 
they anastomose with the labial, buccal, and infra-orbital 
arteries. 

The Infra-orbital artery passes through a canal of the 
same name in the floor beneath the orbit, in company 
with the infra-orbital nerve beneath which it lies. In 
this course it sends some small branches to the inferior 
rectus and inferior oblique muscles of the eye. Having 
arrived at the anterior part of this canal, it gives off 
the anterior superior dental branch, which descends 
through the anterior wall of the antrum^ to supply its 
mucous membrane, and the canine and incisor teeth. 
After giving off this branch, it leaves the infra-orbital 
canal, and is found on the face beneath the outer head 
of the levator labii superioris alsBque nasi, and lying on 
the levator anguli oris. In this situation it supplies the 
adjacent muscles, and anastomoses with the facial, 
dental, buccal, and nasal arteries. 
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Tho Vidian artery, extremely small, jiaaaes backwiirds 
through the Vidian canal abore tho ront of tlio internal 
pterj-goid plate, and enters tho aqueduct of PalJopius 
through the hiatus Fallopii. It supplies the facial nervo. 
Eustachian tube, and pharynx, and anastomoses with 
the pharyngea aseendens, and with the stylo-maatoid 
branch of the occipital artery. This tobscI is some- 
times given oif hy the trunk of the middle meningeal. 

The Superior palatine artery descends obliquely- for- 
wards through tho posterior palatine canal. In this 
situation it sends two or three small branches through 
tho accessory palatine canals to the velum palati. The 
continued trunk after leaving tho posterior palatine 
canal advances on the roof of the mouth, and is dis- 
tributed to its lining membrane, and to the gums and 
Bupenor maxillary bone. At the foramen incisivum it 
commnnicates with the spheno-palatine arteries, which 
descend from tho nose through tho anterior palatine 
canals. 

Tho Spheno-palatine artery may be considered as the 
terminating branch of tho internal maxillary. It passes 
through tho spheno-palatine foramen into tho cavity of 
nose, where it gives off a ptery go-palatine branch, 
and then divides into its terminating branches. The 
■jiterygo-palatine branch sometimes comes off directly 
%x)m the internal maxillary; it passes backwards from 
?t8 origin through the ptery go-palatine canal and sup- 
'plies tho pharynx and Eustachian tube. The ternii- 
'inating branches of the spheno-palatine are two or more 
number; one of them descends on the septum 
'xta,el, with the spheno-palatine nerve, and communicates 
'with the superior palatine artery : the others are dis- 
tributed in the superior and middle meatns, in the 
'antrum, and in tho posterior ethmoidal cells; they com- 
inanicate with the ethmoidal arteries, and form botweon 
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the mncoas membrane and periosteum, a vascular net- 
work, deeply tinging the former membrane. 

Sir B. Brodie tied the common carotid in conse- 
quence of hemorrhage from the posterior superior dental 
branch of the internal maxillary artery after extrac- 
tion of the second molar tooth of the upper jaw ; the 
hemorrhage, however, proved fatal.* In ordinary cases 
of this kind we may plug up the socket, or apply the 
actual cautery, or, if practicable, the tooth should be 
replaced. 

THE INTERNAL CAROTID ARTERY. 

This artery may be exposed in the following manner: 
The brain should first be removed in the usual way, 
leaving uninjured, however, the cerebellum, medulla 
oblongata, and pons Varolii; the tentorium should now 
be removed, and the cerebellum pushed gently forward, 
or a small portion of its posterior part removed, so as 
to make room for the saw. A vertical section of the 
cranium should be next made through the posterior part 
of the occipital foramen and thi-ough the cervical verle- 
bne, behind their articular processes. This section will 
enable the student to study the medulla oblongata, ver- 
tebral arteries and their branches, and the eighth, ninth, 
and sub-occipital nerves. After these parts have been 
examined, the cerebellum and spinal mairow may bo 
removed, and the ligaments divided which connect the 
occipital bone to the first and second vertebras. The 
vertebrffi may now be separated from the occipital bone, 
Uio recti capitis antici 'muscles having been previously 
detached from the front of the spine, but allowed to re- 
mHin in connection with the occipital bone. Laetly,the 
lower part of the neck may be cut across, and the di- 
gastric and styloid muscles, &c. neatly dissected. The 

■ • Mri, ChiniTe. Tram., vul. viii. 
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portion of the interns! carotid contained in the t 
canal must be carefully followed with a chisel, andt 
exact relation to the cochlea, tympuniiin, and Eoe 




tube may bo seen if a metallic cast of the car be pre- 
viously taken, and the bono Boftonod in dilute acid. 

The Internal Carotid ia much larger than the ex- 
ternal in the young aubjeet, but nearly of equal size in 
the adult : it arises opposite the superiqr^margin of the 
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thyroid cartilage, and its long and tortuous course may- 
be divided into four stages: the first extends from its 
origin to the petrous portion of the temporal bono j the 
second through the carotid canal in this portion of the 
bone; the third passes through the cavernous sinus; 
and the fourth is in immediate relation with the base of 
the brain. 

In its first stage it constantly forms a curvature, the 
convexity of which looks outwards, and lies, for a short 
distance, to the outside of the external carotid artery. 
In the remainder of its ascent to the base of the skull 
it usually forms a number of other tortuosities seldom 
alike in any two subjects. Its posterior surface corre- 
sponds to the spine, rectus capitis anticus major muscle, 
and to the superior cervical ganglion, from which it is 
separated by the superior laryngeal and usually by the 
pharyngeal branch of the pneumogastric nerve. Near 
the base of the skull the internal jugular vein lies poste- 
rior and a little external to it, but separated from it by 
the hypo-glossal, glosso-pharyngeal, and pneumogastric 
nerves immediately after their exit from the interior 
of the cranium. Shortly after its first curvature, its 
anterior surface is covered inferiorly by the external 
carotid, from which it is separated a little higher up 
by the stylo-glossus and stylo-pharyngeus muscles, the 
styloid process, or by the stylo-hyoid ligament, a jjor- 
tion of the parotid gland, the glosso-pharyngeal nerve, 
and occasionally the pharyngeal branch of the pneumo- 
gastric nerve. Immediately before it pierces the base 
of the cranium, its anterior surface is related to the 
Eustachian tube and origin of the levator palati muscle. 
Its external surface corresponds to the glosso-pharyngeal 
nerve, to a portion of the styloid process, to the origin 
of the stylo-pharyngeus muscle, to an aponeurosis sepa- 
rating it from the parotid gland^ and to the internal 
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jugular vein. Its internal surface corresponds to the 
pharynx and the pharyngea ascendens artery, and 
higher up to the tonsil. In this locality the vessel is 
lodged in an angular space formed by the pterygoid 
muscles on the outside, and the superior constrictor of 
the pharynx on the inside. Kear the termination of its 
first stage the superior cervical ganglion of the sympa- 
thetic nerve, which lies behind it, gives off a consider- 
able branch which appears to be a prolongation of the 
upper extremity of the ganglion; this branch soon 
divides into two others, one at the inner and the other 
at the outer side of the vessel; they communicate in 
this situation with minute filaments from the glosso- 
pharyngeal nerve, and together with the artery they 
enter the carotid canal and there form the carotid pUxu9 
of nerves. The tonsil lies anterior and internal to the 
artery. The artery gives off no regular branches in the 
first stage. 

In its second stage, we trace it forwards and inwards 
through the carotid canal, running in a curved direc- 
tion, surrounded by the carotid plexus and also by a 
few small veins which terminate in the cavernous sinus. 
In this canal it is situated anterior and internal to the 
cavity of the tympanum, from which it is separated 
only by a thin partition of bone : it lies inferior to the 
cochlea, and, at the commencement of this stage, in- 
ferior also to the Eustachian tube; superior to which, 
however, it gradually passes as it enters upon its third 
stage. Having emerged from the carotid canal, it passes 
obliquely over the cartilaginous substance which fills the 
foramen lacerum anterius or spheno-temporal fissure; 
it then enters the cranium, and here its second stage 
terminates. 

In its third stage the artery advances through the 
cavernous sinus, making two curvatures in the form of a 
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Boman co, being first convex superiorly, and more in 
front convex inferiorly : as it passes through the sinus, 
it is crossed from behind forwards by the sixth nerve, 
which is closely applied to its external surface: the 
carotid plexus of nerves surrounds the artery within 
the sinus, and a branch or two of the sympathetic nerve 
may be observed ascending on its outside and joining 
the sixth nerve, as the latter is passing the carotid 
artery. More externally, and in the outer wall of the 
cavernous sinus, are situated the third, fourth, and 
ophthalmic branch of the fifth nerve : these nerves are 
placed in their numerical order, from above down- 
wards, and from within outwards. The lining mem- 
brane of the sinus is reflected on the artery and on the 
nerves in immediate connection with it, thus forming a 
sheath which separates them from the blood of the sinus. 

On emerging from the cavernous sinus, the artery 
pierces the dura mater and enters its fourth stage : on 
reaching the under portion of the anterior clinoid pro- 
cess, it is here lodged in a deep notch, and makes a turn 
backwards and inwards, and terminates on the outside 
of the commissure of the optic nerves, and at the in- 
ternal extremity of the fissure of Sylvius, by dividing 
into the posterior communicating and the anterior and 
middle arteries of the cerebrum. . The arachnoid mem- 
brane gives a covering to the artery after it has entered 
into its fourth stage. Immediately after escaping from 
the cavernous sinus the internal carotid gives off the 
ophthalmic artery, and still later the choroid and pos- 
terior communicating arteries: it then terminates by 
dividing into the arteries already mentioned.. 

The internal carotid artery gives off the following 
branches : — 

. Tympanic. Ophthalmic. 

Vidian. Choroid. 
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Eeceptaciilar. Posterior t;ommiini eating. 

Meningeal. Anterior Cerebral. 

Middle Cerebral. 

The Tympanic branch is exceedingly slender: it arises 
from the artery in its second stage, and, passing througb 
a portion of the bone, is distributed to the tympanum. 

Tlie Vidian branch is a verj' minute twig, given off 
also in the second stage : it anastomoses with the vidian 
artery, a branch of tbo internal maxillary. 

The Beceptacutar branches are small twigs given off 
by the artei-y in its third stage: tboy aro distributed la 
the dura mater, to the walls of the inferior petrosal 
sinus, and to the pituitary body. 

Tbe Meningeal branch is also distributed to the 
dura mater in the immediate vicinity, and anastomoBes 
with the middle meningeal, a branch of tbe internal 
maxillary. 

The Ophthalmic artery is given off from tho internal 
carotid in its fourth stage, beneath the anterior clinoid 
process: it may bo exposed by the following dissection! 
— The brain should bo removed from tlie eranium in 
tho naual way; two vertical incisions should bo nert 
made, commencing, one ut the external and the other 
at the internal angular process of tbo frontal bone; if 
these bo directed so as to meet posteriorly in the apho- 
noidal fissure, they will bo found to include between them 
almost the whole of tbe roof of tho orbit, which may be 
then readily detached with tbe hammer. Tho other parts 
contained within the cavity of the orbit may bo expoeod 
by the same dissection. Immediately after its origin 
the artery advances between the second or optic, and 
the third nerves, and enters tho optic foramen, being 
lodged in a fibrous sheath formed for it by tbe dura 
I mater. At first it lies on tho outside of tbe optic nerve, 
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then ascends to get on its saperior surface, where it is 
covered by the levator palpebrad and superior rectus 
muscles, and accompanied by the nasal nerve : lastly, it 
runs horizontally forwards between the internal rectus 
and superior oblique muscles, towards the internal 
angular process of the frontal bone; here it terminates 
by dividing into the nasal and frontal arteries, both of 
which escape from the orbit in company with the infra- 
trochleator nerve, passing above the tendo oculi and 
beneath the pulley of the superior oblique muscle. 
The ophthalmic artery gives off the following branches : 

Lachrymal. Muscular. 

Central artery of the Ethmoidal. 

Betina Palpebral. 

Supra-Orbital. Frontal. 

Ciliary. Nasal. 

The Lachrymal artery is the first and one of the 
largest branches of the ophthalmic: it arises at the 
outer side of the optic nerve and passes forwards and 
outwards between the origin of the superior rectus 
muscle and the superior head of the external rectus: 
it supplies both these muscles, and is conducted by the 
superior margin of the latter towards the lachrymal 
gland: in this part of its course it sends a branch 
through the malar bone into the temporal fossa, which 
anastomoses with the anterior deep temporal artery. 
More anteriorly it gives off a number of branches 
which pass above, and sometimes round, the lachrymal 
gland to penetrate between its lobules, and to supply 
its interior. Lastly, the terminating branches are lost 
in the «pper eyelid, in anastomosing with the superior 
palpebral and anterior temporal arteries. 

The Central artery of the Retina is extremely minute; 
it arises at the outer side of the cqjtic nerve, pierces its 



CILIARY ABTERIES. 133 

have been traced to the membrana papillaris. This 
artery occasionally arises from one of the ciliary 
arteries. 

The Supra-orbital artery arises at the npper surface of 
the optic nerve^ and accompanies the nerve of the same 
name to the notch in the superior margin of the orbit. 
In this course it lies on the superior rectus and levator 
palpebra) muscles, beneath the periosteum, and on the 
inside of the supra-orbital nerve. It supplies the levator 
palpebrsB and superior rectus muscles ; and as it passes 
through the notch in the superciliary arch, it gives a 
branch to the diploo of the frontal bone. It then divides 
into two principal branches, of which the internal is the 
larger : these subdivide into many others, which supply 
the occipito-frontalis muscle, and anastomose with the 
angular artery inferiorly, and with the temporal artery 
superiorly. 

The Ciliary arteries are divided into three sets, — the 
short, the long, and the anterior, — and at their origins 
correspond to the upper surface of the optic nerve. The 
short ciliary arteries (twenty, thirty, or sometimes even 
forty in number) advance tortuously through the fatty 
matter that envelopes the optic nerve, around which 
they form a vascular net-work. After frequent anas- 
tomoses they penetrate the sclerotic coat, near the 
entrance of the optic nerve; some few of them termi- 
nate in this membrane, the rest proceed between the 
sclerotic and choroid coats. After forming by their 
frequent subdivisions and anastomoses a kind of vascular 
net-work on the exterior of the choroid, they pierce this 
membrane, and form an expansion of more minute 
vessels on its interior. Having arrived at the ciliary 
body, some of them merely pass through it to arrive at 
the great arterial circle of the iris, but by far the great- 
est number terminate in the ciliary body, each ciliary 

12 
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process receiving so many as twenty or thirty branches: 
these take a tortuous course in the substance of the pro- 
cesses, and then, reuniting into larger and fewer branches) 
terminate behind the iris by anastomotic arches. In 
most cases several of these ciliary arteries come firom 
some of the principal branches of the ophthalmic, and 
not directly from its trunk. The long ciliary arteries, 
usually two in number, pierce the sclerotic coat a little 
in front of the short ciliary, and then run from behind 
forwards between the sclerotic and choroid coats ; one 
on the inner side, and the other on the outer side of the 
eye. In this course they send a few delicate branches 
to the sclerotic coat^ and still fewer to the choroid; and 
having arrived at the ciliary body they subdivide into 
many branches, which communicate with the short 
ciliary arteries and form an arterial circle at the ciliaiy 
margin of the iris. From this circle arise many small 
branches, which proceed toiVards the pupil in a radiated 
manner, and then bifurcate and anastomose with adjacent 
branches, so as to form a second arterial circle within 
the fii*st. From this second circle arise smaller and 
more numerous branches than from the first ; these pro- 
ceed in a radiated manner to the pupillary margin of the 
iris, where most of them enter into the formation of a 
third arterial circle within the two preceding. In every 
instance the muscular arteries give off several ciliary 
branches, which have been termed the anterior ciliary: 
these pierce the anterior part of the sclerotic coat, and 
communicate with the preceding. In speaking of the 
vascularity of the iris. Dr. Jacob observes : — " Much im- 
2)ortance has been attached by anatomists to the manner 
in w^hich these radiating vessels are disposed, in conse- 
quence of the representation of Euysch, who exhibited 
them as forming a series of inosculations at a short distance 
•om the pupil, nince called the lesser circle of "the iris. 
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i do not deny that the vesaols of the iris inosculate ae in 
«lber jmrts of the body, but 1 Jo not believe that they 
present this very remarkable appearance, and I suspect 
that Buyech exaggerated what he had seen, or described 
fi-om an iria in which the injection had been extravasated 
and entangled in the tendinous cords, which I have 
described as extending from the fleshy bodies to the 
margin of the pupil. The question is fortunately of no 
iinportanco. It is sufficient to know that the organ is 
amply supplied with arterial blood."* In the fcetus, 
branches of the long ciliary arteries may bo traced to 
the membraua pupillaris. In the operation of couching, 
the needle ehould be made to penetrate the eye below 
its centre, iu order to avoid these vessels. 

The Muscular arteries arise at the upper surface of 
the optic nerve ; they are usually two in number : the 
inferior is a large and constant branch : after its origin 
it passes forwards between the optic nerve and the 
inferior rectus muscle : its branches are distributed to 
this muscle, to the inferior oblique and external rectus 
mnaclcs, and to the lachrymal sac. The superior mus- 
eutar arteiy is smaller and less constant ; its branches 
•TO principally distributed to the levator palpobrie, and 
to tho superior and internal recti muscles; also to the 
auperior oblique muscle, to tho globe of the eye and 
the poriostoum of the orbit. As we have already 
mentioned, the muscular arteries give off the anterior 
ciliary arteries. 

The Etkvwidal arteries are two in number; they arise 
at the inner surface of the optic nerve, and pass between 
the internal rectus and superior oblique muscles of the 
eyo to arrive at the internal wall of tho orbit. The 
posterior or larger enters tho foramen orbitale internum 

* Todd's CycIopoBdui. 
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postcrius, and Bonds sovcral delicate branches to the 
membrane of the posterior ethmoidal cells : others enter 
the cranium and descend into the nasal foss® with the 
filaments of the olfactory nerve, to be lost on the 
mucous membrane of the nose. The anterior ethmoidal 
artery, smaller than the preceding, accompanies the 
ethmoidal branch of the nasal nerve, and having entered 
the anterior internal orbital foramen, is distributed to 
the mucous membrane of the frontal sinus, and anterior 
ethmoidal cells and nasal fossro. The posterior branch 
frequently arises from the lachrymal or supra-orbital. 

The Palpebral arteries are two in number; they arise 
at the inner surface of the optic nerve: the inferior 
descends behind the tendo oculi, and after sending some 
twigs to the lachrymal sac, divides into two branches, 
one of which supplies the inferior division of the orbicu- 
laris palpebrarum, while the other follows the adherent 
margin of the lower tarsal cartilage, and supplies this 
cartilage, the Meibomian glands, the conjunctiva and 
skin. The superior palpebral artery arises a little more 
in front, and after supplying the caruncula lachrymalis, 
is distributed in the upper eyelid, exactly as those of 
the inferior artery are in the lower : it anastomoses ex- 
ternally with the lachrymal and temporal arteries. 

The terminating branches of the ophthalmic artery 
are the frontal and the nasal. 

The Frontal artery, usually smaller than the nasal, 
advances to the superior and internal part of the base 
of the orbit, from which it escapes in passing between 
the tendo oculi and pulley of the superior oblique muscle. 
It then ascends on the forehead, between the frontal 
bone and orbicularis palj)ebrarum, and subdivides, to 
supply this muscle, and the occipito-frontalis and corm- 
gator supercilii. 

The Nasal artery is larger than the preceding, and 
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I Trith it escapes from the orbit betwcon tho tendo oenii 
I and pulley of the BUpci-ior oblique muscle : it then de- 
Iflcenda on the side of the root of the nose, and supplies 
I the lachrymal sac, and adjacent musdes, and auas- 
1 tomoBGs with the termination of the labial or facial 
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Ji»rtery. In many cases the nasal artery Bcems to be per- 

■ fectly continuons with the angular branch of the facial. 

In the operation for extracting the eye, the trunk of 

Itiie ophthalmic is divided, and its sheath prevents it 

•om retracting so as to bleed into the cavity of the 
■cranium; the hemorrhage into the cavity of the orbit 

I however, frequently very considerable. 
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After the ophthalmi*;, the next bruncb given off t 
the internal carotid ia the elioi-oid iirtery. 

The Choroid artery is a small hut constant branch, j 
arises from the posterior part of the internal caroiil 
and paaacB backwards and outwards towai'ds the i 
corohri : in its course it Hob internal to and uutler o 
of tho internal convolution of the base of the roiddl 
lobe of the brain, and external to tho posterior con 
municnting artery : it then enters the inferior coma a 
the lateral ventricle, supplies the tractiis opticus ana 
cruB cerebri, the hippocampus major, pes hippocampi 
and corpus fimbriatum, and itB terminating brano! 
are distributed to the choroid plexus. 

The Posterior communicating artery arises ft-om i 
internal carotid internal to the choroid; it ia a em 
but constant branch : from its origin it takes a diroctin 
backwards and inwards to anastomose with the poati 
rior artery of tho cerebrum, which is a branch of t! 
basilar trunk. 

After having given off the posterior communicatii^ 
artery, the internal carotid dividoa into two considoritl 
branches, viz., the anterior and middle arteries of t 
cerebrum. 

The Anterior cerebral artery passes forwards betwe^ 
the first and second cerebral nerves, to reach the g 
longitudinal fissure ; it then ascends with the correspoot 
ing artery of tho opposite side between the unteiid 
lobes of the brain, and in front of tho anterior part o 
the corpus calloaum, along the upper surface of wbick 
it rune, and then descends bohind it so as nearly to* 
circumBcribe this commissure. The branches from ita 
concavity are small, and distributed to the corpus eal- 
losum; those from ita convexity are more considi 
and supply the internal surface of the hemiaphoi 
The anterior arteries of tho cerebrum are united ] 
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one or two tranevorsc branoliea which complete the circle 
of Willia in front; these are called the anterior coiii- 
municatiiig branches : when there is but one, it is a largo 
voasei; il'more than one, they aro proportionably email: 
on the anterior eommuuicuting branch or branches the 
ganglion of Ttiboa is situated. 

The Middle cerebrnl artery le largei' than tlie preced- 
ing, and from itiit SAXQ might be considered the continued 
trunk of the internal curotid; it sinke into the fissure 
of Sylvius, taking a direction outwards and backwards. 
It first gives a great number of branches to the inferior 
part of the brain, to the pia mater covering the crura 
cerebn, and one or nioi-o choroid branches which ac- 
company the choroid plexus into the inferior cornu of 
"the lateral ventricle. It then divides in the fissure of 
Ivius into two considerable branches for the anterior 
nnd middle lobes of the brain ; these follow the fissure 
outwards and backwards, and terminate near the poste- 
rior part of the brain by numei-oiis subdivisions: some 
tortuous twigs are given oiF which sink into the anfrao- 
tnosities and supply tl»e pia mater j others appear to 
perforate and surround tlie i-oots of the olfactory nerve. 
The student should now impress on his memory the 
various important parts with which the internal carotid 
artery is connected, and the manner in which it may be 
atfected either by disoaae or accident, in consequence of 
its vicinity to them. Thus, its relation to the tonsil 
joints out the danger of directing the knife too deeply 
backwards or outwards in opening abscesses of that 
■gland. Beclard relates a case in which an itinerant 
quack destroyed a patient's life in this way. The 
ity of this vessel to the organ of hearing explains 
tlie various derangements of the functions of the latter 
arising in consequence of an undue determination of 



blood to tlio head, and, in certain eaBCS, the hemorrhage 
from tho ear ivhith occurs in eonsequenoo of fi-actnres 
extending to tho base of the sknH. 

I am not awaro tliat there is any case on record of 
anenrism of the trunk of tho intornal carotid, thoa^ 
its branches arc frequently tho seat of this disease, 
one case, however, in which Sir A. Cooper operated s 
ccsafully, ho was of opinion that tho disease was in t 
VflBBol, and not in tho external carotid.* 

Near the base of tho skull tho intornal carotid a 
in graminivorous animals divides into several mian 
branches, which form a ploxuB of vosaels called the n 
mirabite of Galen; these subsequently unite into a si 
tnink, which afterwards dividcaintoitscei'obral brand 
The UM6 of this poenliar ploxiform arrangement is| 
prevent tho brain from being injured by tho gravitatifl 
of the blood whilst tho animal is grazing. A similT 
ai-rangement of tho ophthalmic artery, "refe <yphthalm 
cum," has been observed at the back of tho orbit in birf 

SUBCLAVIAN ARTEEIES. 

These arteries are two in number, a right and IflM 
The right subclavian arises from tho arteria innoin 
nata, and tho left froui the arch of the aorta: oacfa'j 
usually described as having three stages. In tho Jij^ 
etago it ascends from its origin to tho internal margi 
of the BcalenuB anticua muscle; in the second Btage'l 
passes behind that mnacle; and in the third it pre 
obliquely downwards and outwards, till it arrives 1 
the lower margin of tho first rib, whore it changes ita 
name and becomes the axillary artery. In this course 
tho artery forms an arch, the convexity of which looks 
upwards, and the summit of which is usually oppositea 
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dly opposite^ 
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to tha sixth cervical vertebra. As the subclavian 
wterieB differ in their origioa, thoir relations must 
necessarily differ in tlie first stage, and thei-ofore a 
separate description will be necessary for each; but in 
the second and third stages their relations are alike. 

First stage of the Sight Subclavian. The right subcla- 
vian artery arisos from the arteria iniiominata at the 
BBperior outlet of the thorax, immediately behind and 
level with the upper portion of the right sterno- 
clavicular articulation, corresponding to the interval 
between the two origins of the sterno-cleido-mastoid 
muscle; it then passes ohliquely upwards and out- 
irords, till it reaches the internal margin of the 
scalenus antious muscle. In this part of its courso it is 
covered anteriorly by the integuments, by the platysma 
myoidoB, except in the immediate neighborhood of its 
lorigin, by the clavicular origin of the stemo-mastoid 
tnuBCle, and by the cervical fascia, forming the sheath 
of this muscle; by the sterno-hy old and ete r no-thyroid 
muscles, the former of which is in more intimate rela- 
tion to the artery. Between the stern o-raastoid muscle 
(interiorly, and the sterno-hyoid and sterno- thyroid 
Siuecles and scalenus antteus posteriorly, an interval 
exists in which we find a quantity of loose areolar 
tissue, together with several veins, one of which, some- 
times of considerable size, passes across the posterior 
surface of the inferior portion of the stcmo-mastoid 
muscle, and establishes a communication between the 
anterior and external jugular veins: it is sometimes 
endangered in the operation for wry neck. When 
these parts have been removed, the artery will be found 
covered more immediately by the internal jugular vein 
dose to its junction with the subclavian vein to form 
ttio right vena innominata: the union between these 
two veins usually takes place in front of tho internal 
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margiD and closo to the insertion of the Bcalcans 
anticus muBcIe, in which Bituutioii tiie common com uiit 
of the vena innominata lies upon u piano antorior udiI a 
little inferior to the artery: lower down, on account of 
their differenco of obliquity, they become more distant, 
tbe vein lying on the outer side. The vertobml vein as 
it is about to toi-minate in the internal jugular, usually 
passes anterior to the artery. In front of the artery 
we observe also the suporior and middle cardiac nerves 
deseending; and near the origin of the vessel, tho pneii- 
mogaatric nerve, and sometimes its recurrent bi-anch 
(which in this situation occasionally begins to detach 
itself from its parent trunk), are situated in front of it 
Vieussens describes a plexiform appearance upon tli» 
pneumogatitric norve in this situation, corresponding 
to the origin of the rccun-cnt, and which he calla the 
plenis gangliformis ; these nerves therefore pass ba« . 
tween tho artery and tho vena innomtnata. 
phrenic nerve also forms an anterior relation i 
subclavian artery: immediately after this nerve 1 
passed from off the scalenus anticus muscle, it | 
under cover of the internal jugular vein close to i 
junction with tho subclavian, and insinuates itself i 
a small interval which exists between the origin of i 
thyroid axis and the inner margin of the mueclo; 
is in this situation that the nervo lies in front of t 
right subclavian artery in its first stage: genera 
speaking, it does not lie in direct eontiict with the 
artery, but is borne from off this vessel by the origin of 
the internal mammary artery, anterior to and acre 
which the nerve usually passes. Sometimes the phro 
nerve lies upon a plane posterior to tlio internal I 
mary artery. Posteriorly the first stage of tho ri^ 
subclavian artery is related to the recuiTcnt nerve, II 
kftrior cardiac norvo, and still farther back to the t 
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of tlio Bympathetic nairvo where it forms its inferior 
eervieal ganglion: this ganglion is situated behind the 
artery close to the origin of the vertebral. The tongue 
colli muacio, with the interposition of some loose areolar 
tisaue, lies behind the artery: the apex of the cone of 
the pleura lies a Httlo inferior, to the outside, and on a 
plane posterior to the vessel. 

First stage of the Left Subclavian artery. The left sub- 
elavian artery arises within the cavity of tlie thorax, from 
the arch of the aorta, opposite to and to the left side 
of the second dorsal vertebra, and ascends slightly out- 
Tfrards into tbo neck, till it reaches the internal margin 
of tbo Bcalonos anticus muscle, where the second stage 
eommencGS. Like the common carotid artery, the iirst 
fltftge may be divided into two portions, — a thoracic and 
eervieal: the thoracic portion extends from the origin of 
the vessel from the arch of the aorta to the upper out- 
let of the tborux; and the cervical extends fixtm this 
Jioint to the internal margin of tho scalenus anticus. In 
Ha thoracic portion it is related, internally, to the left 
Carotid artery, which is also situated on a plaue anterior 
Ifo it; to tho {esophagus, thoracic duct, and recurrent 
Bcrve, which are on a plane postorioi- to it, and to the 
ntornal jugular vein and its junction with the subcla- 
Tian to form tho left vena innominata: these large veins 
tre also situated on a plane anterior to the artery: ea:- 
(enM!% it is related to tho top of tho left lung and pleura: 
■Mnteriorly it is covered by the sternum, storno-elavicular 
«rticulation, and flterno-hyoidandsterno-tbyroid muscles: 

s overlapped by the left lung and pleura, and it is 
troBsed obliquely near its origin by the left pneumo- 
gastric nerve : the phrenic nerve is anterior to and parallel 
pith the artery. The left vertebral vein lies anterior 
to it, and on the same plane wo find the origin of the 
left vona innominata as already described: posteriorly 
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tho artery corresponds to the second dorsal vertebra al 
itH origin, afterwards to a short portion of the spinal 
column above this vertebra, to the longus colli muscle, 
and to the sympathetic nerve and its inferior cervical 
ganglion. The cervical portion is very short: it has 
anterior to it the parts already mentioned as lying in 
front of tho artery of the right side; in front of it also we 
iind tho internal jugular vein, with the vagos and 
phrenic nei*ves. The latter nerve, at the inner margin 
of the Hcalenus anticus muscle, passes inwards towards 
the middle line and crosses in front of the artery at the 
termination of the cervical portion of its first stage; and 
the terminating portion of the thoracic duct, as it iB 
about to enter the posterior part of the lofb subclavian 
vein at its junction with the internal jugular, lies anterior 
to the artery in this situation. 

From the preceding account it follows that the left 
subclavian artery differs in the following respects from 
the right: the left subclavian is longer and proportion- 
ably more slender; it arises within the cavity of the 
thorax, and from the arch of the aorta; it is situated at 
the left side of tho spine, which here forms a concavity, 
and it is in close relation with the left side of the second 
dorsal vertebra : for these reasons it lies much deeper 
and farther removed from the surface than the right: 
its direction is also more vertical, and consequently 
nearly parallel to the pneumogastric and phrenic nerves; 
it is intimately connected with the oesophagus and tho- 
racic duct and left longus colli muscle, and it is covered 
in front and externally by the left lung and pleura: the 
internal jugular vein is nearly parallel with it internally, 
whilst at the right side the internal jugular crosses in 
front of the subclavian artery: — lastly, the left subcla- 
vian vein lies superior to a considerable portion of the 
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arterj- in its fii-st stage, and also internal to it; whilst 
•on the right side tho vein is inferior to the artery. 

Second stage of the Sitbdavian arteries. — Each of the 
'mbcl&viati artories in its second stage is covered ante- 
tiorly by the integuments, plutjsma, cervical aponeurosig, 
Navicular origin of the aterno-clei do- mastoid muscle; 
anjl frequently immediately behind this muscle, by the 
transverse branch of communication between tho an- 
terior and external jugular veins; and by tho scalenus 
anticus muscle which separates the artery from the sub- 
clavian vein ; the latter vessel lying lower down, and 
liovering tho insertion of tho muscle. Tho phrenic nerve 
1b usually enumerated amongst the anterior relations of 
the Bubelavian artery in the second stage ; and from the 
tobliqnity of its course across tho anterior surface of the 
Bcalenns anticus muscle, until it becomes related to the 
internal mammary artery, it may be considered, pro- 
perly speaking, as an anterior relation both to tbo first 
*nd second stages of the artery. Posteriorly the artery 
le related to the apex of the cone of tho pleura and to 
the scalenus posticus muscle; the brachial plexus of 
nerves lies on a plane posterior to tho artery in this 
ifltage, and partly accompanies the artery into its third . 
■tago. 

Third stage of the Subclavian arteries. Each of tho sub- 
clavian arteries in its third stage takes a diwction ob- 
Uqncly downwards and outwards, and having arrived at 
iho lower margin of tho first rib changes its name, and 
Itecomes the axillary artery. In this course it is covered 
'OnffrioWy by the clavicle and subclavian muscle, imme- 
diately above which it has other important I'clations, 
^hicli wo may now proceed to study. On raising the 
integaments, platysma, and fascia, together with somo 

tho BUpni-claviculur bi^anehes of tho cervical plexus 
Df nerves, from off the front of the artery, we usually 
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obsorre a spaco botwecn tho trapezius muscle on ihr 
outside, and tbo sterno- mastoid on tho iosido : io Bome 
cases, however, the fibres of these muscles meet at tiieir 
clnvicular attachmenta, bo that in order to oxpoeo the 
artery it becomes necessary to divide transversely some 
of tho fibres of the trapezius. In the deeper layer or 
sli-atum, wo observe the posterior belly of tho omo-hyoid 
muM'le passing at first horizontally inwards, and then 
alightly upwards and inwards towards tho larynx. A 
triangular space is thus formed, bounded inferiorly by 
tho clavicle, internally by tho posterior margin of the 
stemo-mastoid muscle, and externally by the poaterior 
belly of tho omo-hyoid ; in this space, which is called the 
posterior inferior lateral triangle of the neck, the artery 
may bo felt emerging from behind tho scalenus anticoa 
muscle accompanied by tho bmchial plexus of nerves. 
If wo were to jadge of tho size of this space by the ap- 
pearance it presents in tho dissected subject, we would 
be led into great error, It is, in fact, hardly appre- 
ciable while tho muscles which bound it preserve their 
natural relative position, though dissection may moke it 
appear of considerable extent. Tho brachial plexus tf 
behind the artery, but a large portion of it projects i 
its outer or acromial side. The vein is situated oi^ 
piano anterior to tho artery, but inferior and noarer jfl 
the middle lino. Tho anterior thoracic nerve beginiiff 
descend in front of it in the lower part of this 8 
and lastly, it is crossed anteriorly by the transvers 
humeri artery, which runs in this situation nearly pari 
lei to tho clavielo. Posteriorly it resta on part of t 
scalenus posticus, on the inferior fUsciculus of tho bra- 
chial plexus, on the origin of the middle thoracic nerve, 
which supplies the leaser pectoral muscle, and on 1 
first rib. In operations on the axillary arteiy and a 
Ibe shouldei', the urteiy may bo easily eomprt 
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against the rib for the purpose of preventing hemor- 
rhage. 

OPERATION OF TYING THE FIRST STAGE OF THE SUBCLAVIAN 

ARTERY. 

This operation has been performed in about ten cases; 
in nine upon the first stage of the right subclavian, and 
in one upon the first stage of the left : all these cases 
were attended with fatal results. 

LIOATUBB OF THE SUBCLAVIAN ABTEBY IN THE FIBST STAGE. 
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operation. 


Colles 
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Mott 
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Hayden .. 
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O'Reilly.. 
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Rodgers.. 
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BesulU and Obtenrationt. 



Deathi from hemorrhage, on 4th day. 
Death, from hemorrhage, on 18th day. 
Death, from hemorrhage, on 12th day. 
Death, from hemorrhage, on 23d day. 
Death, from pericarditis and pleuritis, on 

4th day. 
Death, from hemorrhage, on 13th day. 
Death, from hemorrhage, on 36th day. 
Death, from hemorrhage, on 22d day. 
Death, from hemorrhage, on 11th day. 
Death, from hemorrhage, on 15th day. 



Professor Colles' s case. The ligature was passed round 
the artery, but not tightened till the fourth day, great 
dyspnoBa and oppression about the heart having oc- 
curred. On the ninth day the patient complained of 
sensation of strangling and pain about the heart. He 
then became delirious, and died in a few hours.* 

Mr. HayderCs case. " Eliza Moulang, aged 57, unmar- 
ried, and of intemperate habits, states that in Novem- 
ber, 1834, she perceived a small pulsating tumor, of the 
size of a pea, about an inch and a half below the right 
clavicle, and at an equal distance from the sternum. In 
April, 1835, it had increased to the size of a marble, and 
was for the first time attended with pain, which was of 



* Edin. Med. and Surg. Jour., 18X6. 
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a lancinating character. This recurred at intervals till 
August, after which it remained permanontly, being, 
however, attended with increased severity at intervak. 

"August 22, 1835. She was seen by Dr. Ireland, 
Messrs. Wilmot, O'Beirne, and Hayden^ for the first 
time. 

<< Sept. 7. The patient was admitted into tho Angle- 
sey Hospital. On examination, a large pulsating tumor 
^vas observed, situated internally to the axilla, parallel 
to the upper edge of the pectoralis minor, and extend- 
ing above the clavicle: it is circumscribed^ and has 
pulsation referriblo to its inferior part. Thoro is con- 
siderable tension on the upper portion of the tumor, the 
size of which can bo diminished by pressure. Com- 
paring the clavicle of this side with the opposite one, 
the former appears somewhat displaced, being pushed 
upwards. The arm, forearm, and hand wore much 
swollen and ocdematous some days since, and 'bruit de 
soiiftlct' was audible over tho tumor. 

" Tho results of stethoscopic examination were not 
unfavorable in reference to the operation for this dis- 
ease, which is declared to bo aneurism of tho subclavian 
artery extending to the scalenus, Sho now describes 
the pain as darting through tho tumor to the back of 
tho shoulder, and down to tho elbow. She also com- 
plains of an almost insupportable sense of Aveight and 
numbness in the whole extremity, although the swelling 
of it is inconsiderable." 

Operation. — On September 15, 1835, Mr. Hayden pro- 
ceeded to perform the operation in tho following man- 
ner : 

*< The patient was placed on the back upon a large 
table, furnished with mattress and bolsters; head 
slightly depressed, and turned to the left side. First 
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incision, commonccd nearly at the left stern o-elavicular 
articalation, traversed the upper margin of tlio aternum 
and clavifle, aud terminated beyond tlio posterior or 
acromial margin of tlie sterno-maatoid musclo, having 
divided tlie integuments and platysnia, including sub- 
jacent adipose tissue of iibout a quarter of an inch in 
dcplb. Second incision, commenced about four inches 
above the sternum, a little to the left of the mesial line 
of the neck, bo aa to terminate by falling at right angles 
on the commencement of the first incision, dividing the 
parts to the same depth : two sides of a triangle were 
■thus formed, the apox at the sternum. The flap, con- 
sisting of integument, platysnia, and adipose layer, was 
raised from the apex upwards and outwards: the out- 
line of the etomo-clsido-mttstoid was now very diatJnct, 
but etill covered by the superficial fascia; the latter waa 
carefully divided immediatoly above the sternum, cor- 
reBponding to the anterior edge and lower extremity of 
the sternal portion of the stern o-cleido-m as toid. A 
director waa next introduced beneath this muscle, tho 
fibres of which were divided at about a quarter of an 
inchfrom tho sternum and clavicle, and precisely parallel 
'to its origin. The musclo was now raised upwards and 
outwards with the handle of a scalpel : a small vein was 
■hero tied. In the next stage of the operation, tho sterno- 
hyoid and sterno-thyroid wore divided upon a director. 
Hemorrhage fi-om a small artery and vein so inundated 
the part, that it was found necessary to secure them 
before tho operation was proceeded with. After the 
displacement of some cellular structure with a director, 
the innominata, cai-otid, and subclavian were felt; com- 
pression of the last-mentioned vessel suspended pulsation 
at the wrist and tumor. The first pai-t of tho subclavian 
JVr&a found not involved in tho disease, and, consequently, 
'it was decided that this vessel should be tied in prefer- 
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ence to the innominata, which had boon clearly exposed, 

and which, from its direction, and being unintoricred 
■with by the clavicle, seemed to offer much lens obstacle 
to tho passage of the ligature; this wae, at iiret, at- 
tempted with an aneurism-neodlo, mado of silver, in 
order that it might be bent so as to present a degree of 
concavity to the eluvielo, to be determined by the dia- 
plucomont of this bone, and the depth of the arteiy. 
Tho eyed part of the needlo, for about an inch, was mado 
to slide off and on, like tho canula of a trocar, so tliat 
when the extremity of tho needle was brought around 
tho artery, tho eyed portion, with the ligature, mightbe 
withdra,wn. But when tho handle of the inHtrument 
was depressed, tho upper part slipped from the lower 
before tho latter had passed under the artery. The 
vessel was subsequently secured with Mr. L'Eatrango'a 
needle. 

" On tho 25th, though positively forbidden, she got oat 
of bed, and walked about the room. 

" Subsequently, at two o'clock p.m., she would not suffer 
tho nurao to pass tho bed-pan under her, but got out of 
bed; while in the act of doing so, and rising upon her 
right hand placed upon tho bed, considerable hemorrhage 
suddenly set in. 

"Tho patient died on tho 27th, twelve days after 
operation. The artery at tho aide of the ligatui-e 
gaping irregularly for three-fourths of its calibre; 
remaining fourth was sound, and retained tho ligature.^ 

Mr. ffSeilly's case.—" Thomas Dufiy, aged 39 years,] 
man of robust frame, and twenty years employed as 
helper in a stable, was admitted into Jervis Street 
Hospital, April 15, 1836, under the care of Mr. O'Eeilly, 



lage 

I 

ra,^ 
1 as ' 




BfB. o'beillt's case. 151 

for anonrism of the right subclavian artery. He has 
lived a life of continued intemperance, always drinking, 
but never incapable of attending to his duty. The aneu- 
rismal tumor was distinctly circumscribed, of a some- 
what oval shape, and measuring in transverse diameter 
two inches and a half, and in the vertical direction two 
inches. The pulsation could be distinctly felt in all parts 
of the tumor, and pressure on the subclavian artery not 
only commanded the pulsation of the sac, but even 
diminished its contents to the degree of rendering it 
flaccid ; finally, the bruit de soufflet was distinctly audible 
over all its surface. The first time he observed this 
tumor was in February last, and since that time he 
thinks it has made little progress. The symptoms he 
complained of on admission were, numbness of his fingers 
and uneasy sensations in his arm and forearm, with oc- 
casional cramps, since last Christmas. For the last eight 
or nine weeks he has been obliged to remain almost con- 
stantly in bed, with his arm extended from his body, as 
he suffered considerable pain whenever he walked about 
for any time, or approached hislarm to his side ; in bed, 
however, with his arm extended, he is quite free from 
pain. His general health did not seem impaired, and 
his heart and lungs were sound, judging from cai*eful 
physical examination. On the whole he appeared to be 
a favorable subject for the operation which was decided 
on at a consultation held with the hospital surgeons : 
the patient, being informed of the nature and urgency 
of his symptoms, expressed his willingness to submit to 
any operation which would give him relief Accordingly, 
at two o'clock the following day (September 16), Mr. 
O'Reilly proceeded, with the assistance of his colleagues, 
to perform the operation. 

Operation. — ^The patient being placed in Heurteloup's 
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margin and closo to the insertion of the scaletia& 
anticus muscle, in which altiiution the eomment-ement 
of the vena innominata lies upou a piano anterior and a 
little inferior to the artery: lower down, on account of 
their diflForenco of obliquity, they become raoro distuiit, 
the vein lying on the outer side. The vertebral vein as 
it is about to terminate in the internal jugular, usually 
passes anterior to the artery, In front of Ibo artery 
we observe also the superior and middle cardiac nervus 
descending; and near the origin of tlie vessel, the pnen- 
mogastric nerve, and sometimes its i-ecurrent brnnub 
(whioh in this situation occasionally begins to dotacb 
itself from its parent trunk), are situated in fW>nt of it. 
Vieussens descrihett a Xilexiform appearance upon tb& 
pneumogasti'ic nerve in this Bituatlou, corrosponding 
to the origin of the recurrent, and wiiieh he culls the 
plexus gangliformis; these nerves therefore pass be- 
tween the artery and the vena innominata. Tin 
phrenic nen'o also Ibrms an anterior relation o£ ti 
subclavian artery: immediately after this nerve I 
passed from off the scalenus anticus muscle, it j_ 
under cover of the internal jugular vein close to I; 
junction with the subclavian, and insinuates itself in^ 
a small interval which exists between the origin of M 
thyroid axis and the inner margin of the rausele; and.^ 
is in this situation that the nerve lies in front of t 
right subclavian artery in its first stage: gencrsll}" 
speaking, it does not lie in direct contact with the 
artery, but is borne from off this vessel by the origin of 
the internal mammary artery, anterior to and aero 
which the nerve usually passes. Sometimes the phre^ 
nerve lies upon a plane posterior to the internal mfti 
mary artery. Posteriorly the first stage of tba rigl 
subclavian artery is related to the recurrent nerve, itd 
ferior cardiac nei-vo, and still farther back to the t 
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of the Rympathetic nerve where it forms its inferior 
lervieal ganglion: this ganglion is situated behind the 
irtery close to the origin of the vertebral. The longos 
»1H muscle, vrith the interposition of some Ioobo areolar 
issne, lies behind the artery: the apex of the cone of 
the pleura Ilea a little inferior, to the outgide, and on a 
plane posterior to the vessel, 

First stage of the Left Subclavian artery. The left sub- 
davian artery arises within the cavity of the thorax, from 
the arch of the aorta, opposite to and to the left side 
of the second dorsal vertebra, and ascends slightly out^ 
■wards into the neek, till it reaches the internal margin 
of the scalenus anticus muscle, where the second stage 
commences. Like the common carotid artery, the first 
Btugo may bo divided into two portions, — a t/toracie and 
cervical: the thoracic portion extends from the origin of 
the vessel from the arch of the aorta to tho npper ont- 
Ifit of the thorax; and the cervical extends from this 
point to the internal margin of the scalenus anticus. In 
its thoracic portion it is related, internally, to the left 
carotid artery, which is also situated on a piano anterior 
to it; to tho cEsophagus, thoracic duct, and recurrent 
nerve, which are on a plane posterior to it, and to the 
internal jugular vein and its junction with the subcla- 
to form the left vena innominata: those large veins 
sto also situated on a j)lano anterior to the artery: ex- 
ternally it is related to tho top of the left lung and pleura : 
anteriorly it is covered by the sternum, sterno-clavicular 
•Ttieulation, and sterno-hyoid and ster no-thyroid muscles : 
overlapped by llio left lung and pleura, and it is 
crossed obliqnely near its origin by the left pncumo- 
j^atric nerve : the phrenic nerve is anterior to and parallel 
with the artery. Tho left vertebral vein lies anterior 
.nd on tho same plane we find the origin of the 
left vena innominata as already described: posteriorly 
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tho artery corresponds to tbo second dorsal vertebra it 
itH origin, afterAvards to a short portion of the spinil 
column above this vertebra, to the longus colli moscley 
and to the sympathetic nerve and its inferior cervical 
ganglion. The cervical portion is very short: it hiB 
anterior to it the parts already mentioned as lying in 
front of the artery of the right side; in front of it also we 
find tho internal jugular vein, with the vagus and 
phrenic nerves. The latter nerve, at the inner margin 
of the Hcalenus anticus muscle, passes inwards towardi 
the middle line and crosses in front of the artery at the 
termination of the cervical portion of its first stage; and 
tho terminating portion of the thoracic duct, as it is 
about to enter the posterior part of the left subclavian 
vein at its junction with the internal jugular, lies anterior 
to the artery in this situation. 

From the preceding account it follows that the left 
subclavian artery dificrs in the following respects ftom 
the right: tho left subclavian is longer and proportion- 
ably more slender; it arises within the cavity of the 
thorax, and from the arch of the aorta; it is situated at 
tho loft side of tho spine, which here forms a concavity, 
and it is in close relation with the left side of the second 
dorsal vertebra : for these reasons it lies much deeper 
and farther removed from the surface than the right: 
its direction is also more vertical, and consequently 
nearly parallel to the pneumogastric and phrenic nerves; 
it is intimately connected with the oesophagus and tho- 
racic duct and left longus colli muscle, and it is covered 
in front and externally by the left lung and pleura: the 
internal jugular vein is nearly parallel with it internally, 
whilst at the right side tho internal jugular crosses in 
front of tho subclavian artery: — ^lastly, the left subcla- 
vian vein lies superior to a considerable poi*tion of the 
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artery in its first atago, and also internal to it; whilst 
on the right side tho vein is inferior to the artery. 

Second stage of the Subclavian arteries. — Each of the 
Bubclavian arteries in its second stage is covered ante- 
^orly by the integuments, platysma, cervical aponourosia, 
■clavicular origin of the stern o-cleido-mastoid mcscle; 
•njl frequently immediately behind this muscle, by the 
^ansverse branch of communication between tho an- 
terior and external jugular veins; and by the scalenus 
■nticus muBcIo which separates the artery from the sub- 
clavian vein; the latter vessel lying lower down, and 
faovaringtho insertionof the muscle. The phrenic nervo 
3b usually enumerated amongst the anterior relations of 
the subclavian artery in the second stage ; and from the 
tobliquity of its course across the anterior surface of tho 
scalenus anticua muscle, until it becomes related to tho 
Internal mammary artery, it may be conaidorod, pro- 
|)erly speaking, as an anterior relation both to the first 
land second stages of tho artery. Posteriorly tho artery 
B rohited to the apex of the cone of tho pleui-a and to 
-'^e scalenus posticus muaclo ; the brachial plcxns of 
OS lies on ft plane jrosterior to the artery in this 
stage, and partly accompanies tho artery into its third 



Third stage of the Subdavian arteries. Each of tho sub- 
'tlftvian arloricB in its third stage takes a direction ob- 
llquoly downwards and outwards, and having arrived at 
■the lower margin of the first rib changes its name, and 
^comos the axillary artery. In this course it is covered 
•anteriorly by the clavicle and subclavian muacle, imme- 
diately above which it has other important relations, 
■which we may now proceed to study. On raising the 
tnteguroonts, platysma, and fascia, together with some 
tof the supra-clavicular bi-anchea of tho cervical iilexua 
ftf nerves, from off the front of tho artery, we usually 
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observe a space between the trapeBius nmecle oo th« 
outside, and the Bterno-mastoid on the inside : in eomo 
eases, however, tlie fibres of these muscles nieut at their 
clavicular attachments, so that in order to oxposo llie 
artery it bocomos neccHsary to divide tranaverscly some 
of the fibres of the trapezius. In the deeper layer or 
stratum, we observe the posterior boily of the orao-hyoid 
muscle passing at first horizontally inwards, and then 
slightly upwai-ds and inwards towards the larynx. A 
triangular space is thus formed, bounded inferiorly by 
the clavicle, Internally by the posterior margin of the 
Bterno-mastoid muscle, and externally by the posterior 
belly of the omo-hyoid ; in this space, which is called the 
posterior inferior lateral triangle of the neck, the artery 
may bo felt emerging from behind the scalenus antiCQB 
muscle accompanied by the brachial plexus of ncrvoB. 
If we were to judge of the size of this space by the ap- 
pearance it presents in the disaoctod subject, wo would 
bo led into groat error, It is, in fact, hardly appre- 
ciable while the musclce which bound it preserve their 
natural relative position, though dissection may make it 
appear of considerable extent. The brachial plexus lies 
behind the artery, but a large jmrtion of it projects at 
its outer or acromial side. The vein is situated on a 
plane anterior to the artery, but inferior and nearer to 
tlie middle line. The anterior thoracic noi-ve begins to 
descend in front of it in the lower part of this sta^e; 
and lastly, it is crossed anteriorly by the transversallB 
humeri artery, which runs in this situation nearly paral- 
lel to the clavicle;^ Posteriorly it rests on part of the 
scalenus posticus, on the inferior fasciculus of the bra- 
chial plexus, on the origin of the middle thoracic nerve, 
which supplies the lesser pectoral muscle, and on the 
first rib. In operations on the axillary artery and about 
[_tt6 shoulder, the artery may bo easily couipressed 
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against the rib for the purpose of preventing hemor- 
rhage. 

OPERATION OF TYING THE FIRST STAGE OF THE SUBCLAVIAN 

ARTERY. 

This operation has been performed in about ten cases; 
in nine upon the first stage of the right subclavian, and 
in one upon the first stage of the left : all these cases 
were attended with fatal results. 

LIOATTrBB OF THE SUBCLAVIAN ABTERY IN THE FIBST STAGE. 
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Date of 
operation. 


Colles 


1811 


Mott 


• •• 


Hayden .. 


1835 


O'Reilly.. 


1836 


Partridge 
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Liston.... 


• •• 
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Auvert.. . 
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Aavert.... 


« • • 


Rodgers.. 
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Besulte and ObaenratioM. 



Deathi from hemorrhage, on 4th day. 
Death, from hemorrhage, on 18th day. 
Death, from hemorrhage, on 12th day. 
Death, from hemorrhage, on 23d day. 
Death, from pericarditis and pleuritis, on 

4th day. 
Death, from hemorrhage, on 13th day. 
Death, from hemorrhage, on 36th day. 
Death, from hemorrhage, on 22d day. 
Death, from hemorrhage, on 11th day. 
Death, from hemorrhage, on 15th day. 



Professor Colles' s case. The ligature was passed round 
the artery, but not tightened till the fourth day, great 
dyspnoBa and oppression about the heart having oc- 
curred. On the ninth day the patient complained of 
sensation of strangling and pain about the heart. He 
then became delirious, and died in a few hours.* 

Mr. HayderCs case. " Eliza Moulang, aged 57, unmar- 
ried, and of intemperate habits, states that in Novem- 
ber, 1834, she perceived a small pulsating tumor, of the 
size of a pea, about an inch and a half below the right 
clavicle, and at an equal distance from the sternum. In 
April, 1835, it had increased to the size of a marble, and 
was for the first time attended with pain, which was of 
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a lancinating eharactor. This i-ocurred at intervals till 
AagQst, ador whii'.h it remained permanently, being, 
however, atteinied with increased Heverity at interviils. 

"August 22, 1835, She was seen by Dr. IrolanJ, 
Messrs. Wilmot, O'Beirne, and Hajdon, for the first 
time. 

" Sept. 7. Tho patient was admitted into the Angle- 
sey Hoflpital. On examination, a large pulsating tumor 
was observed, situated internally to the axilla, paralld 
to the upper edge of tho pectoralia minor, and extend- 
ing above the clavicle : it is circuni scribed, and has 
pulsation referrible to its inferior part. There is eon- 
eidcrablo tension on tho upper portion of tho tumor, th« 
size of which can bo diminished by pressure. Com- 
paring the clavicle of this side with the opposite ono, 
tho former appears somewhat displaced, being pushed 
upwards. The arm, forearm, and hand ■wore much 
swollen and cedematous some days since, and 'bruit de 
Boufflot' was audible over the tumor. 

" Tho results of stethoscopic examination were not 
unfavorable in roforonco to tho operation for this dis- 
ease, which is declared to bo aneurism of tho subclavian 
artery extending to the scalenus. Sho now describes 
tho pain as darting through tho tumor to the back of 
tho shoulder, and down to tho elbow. Sho also com- 
plains of an almost insupportable sense of weight and 
numbness in the whole extremity, although the swelliog 
of it is inconsiderable." 



Operation. — On September 15, 1835, Mr. Haydenprck' | 
eeoded to perform the operation in tho follow 
nor: 

"The patient was placed on the back upon a larga J 
table, furnished with mattress and bolsters ; head J 
slightly depressed, and turned to the loft side. Fiiflfc | 
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incision, commenced nearly at the left 8te mo-clavicular 
Articulation, traversed the upper margin of the sternum 
and cla\-icle, and terminated beyond the posterior or 
acromial margin of the eterno- mastoid muscle, having 
divided the integuments and platysma, including sub- 
jacent adipose tissue of about a quarter of an inch in 
depth. Second incision, commenced about four inches 
ftbovo the sternum, a iittlo to the left of the mesial lino 
of the neck, so as to terminate by falling at rigiit angles 
on the commencement of the first incision, dividing the 
parts to the same depth : two sides of a triangle were 
thus formed, the apex at the sternum. The flap, eon- 
fiisting of integument, platyama, and adipose layer, was 
raised from the apex upwards and outwards: the out- 
line of the aterno-cleido-mastoid was now very distinct, 
but still covered by the superficial faacia; the latter was 
carefully divided immediately above the sternum, cor- 
TCsponding to the anterior edge and lower extremity of 
t]ie sternal portion of the stern o-cieido-m as toid. A 
director was next introduced beneath this muscle, the 
fibres of which were divided at about a quarter of an 
JBCh from the sternum and clavicle, and precisely parallel 
tA its origin. The muscle was now raised upwards and 
outwards with the handle of a scalpel : a small vein was 
here tied. In the next stage of the operation, the sterno- 
hyoid and stern o-thyro id were divided upon a director. 
Hemorrhage from a email artery and vein so inundated 
the part, that it was found necessary to secure them 
before the operation was proceeded with. After the 
displacement of some cellular structure with a director, 
the innominata, carotid, and subclavian wei-o felt; com- 
pression of the Inst-mentioned vessel suspended pulsation 
at the wrist and tumor. The first part of the subclavian 
found not involved in the disease, and, consequently, 
'H was decided that this vessel should be tied In prefer- 
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ence to the innominata, which bad been clearly exposed, 
and which, from its direction, and being uuintorlered 
with by the clavicle, seemed to offer much Icbb obstacle 
to the passage of the ligature; this was, at lirst, at- 
tempted with an aneurism-needle, made of silver, iu 
order that it might be bent so as to present a degree of 
concavity to the cluviclo, to bo determined by the dis- 
placement of this bone, and the depth of the artery. 
The eyed part of the needle, for about an inch, was mado 
to slide off and on, hko the canula of a trocar, so llint 
when the oxtroraity of tho needle was brought around 
the artery, tho oyed portion, with the ligature, might be 
withdrawn. But when tho handle of the instrument 
was depressed, the upper part slipped from the lower 
before the latter had passed under the artery. The 
vessel was Bubsequcutly secured with Mr. L'Estrange's 
needle. 

" On tho 25th, though positively forbidden, she got oat 
of bed, and walked about the room, 

" Subsequently, at two o'clock p.m., she would not suffer 
the nurse to pass tho bed-pan under her, but got out of 
bod; while in tho act of doing so, and rising upon hor 
right hand placed upon tho bed, considerable hemorrhage 
suddenly set in. 

" The patient died on the 27th, twelve days after the 
operation. The artery at tho side of tho ligature was 
gaping irregularly for three-fourths of its calibre j tho 
remaining fourth was sound, and retained tho ligature,"?- 

Mr. O'Reilly's case.—" Thomas Daffy, aged 39 years, ft 
man of robust frame, and twenty years employed as 
helper in a stable, was admitted into Jervis Street 
Hospital, April 15, 1836, under the care of Mr. O'Heilly, 



A 



J 



Ma. o'ebilly'b case. 151 

Ear aneuriBm of the right subclavian ai-tery. He haa 
Ived a life of continued intemperance, always drinking, 
but never incapable of attending to his duty. The aneu- 
rismal tumor was distinctly circumBcribed, of a Bonie- 
trhat oval shape, and measuring in transverse diameter 
fc^o inches and a half, and in the vertical direction two 
Inches. The pulsation could be distinctly felt in all parts 
of the tumor, and pressure on the subclavian artery not 
inly commanded the pulsation of the sac, but even 
liminished its contents to the degree of rendering it 
flaccid ; finally, the bruit de souiQot was distinctly audible 
over all its surface. The first time ho observed thia 
tnmor was in Februaiy last, and since that time he 
thinks it has made little progress. The symptoms he 
complained of on admission were, numbness of bis fingers 
1 uneasy sensations in hia arm and forearm, with oc- 
casional cramps, since last Christmas. For the last eight 
t bine weeks he has been obliged to remain almost eon- 
Ktantly in bed, with his arm extended from his body, as 
B suffered considerable pain whenever he walked about 
[br Rny time, or approached his~arm to hie side ; in bed, 
lOwever, with his arm extended, he is quite free from 
uin. His general health did not seem iro])aired, and 
%is heart and lungs were sound, judging from careful 
physical examination. On the whole ho appeared to be 
a favorable suhjeet fbr the operation which was decided 
on at a consultation held with the hospital surgeons: 
Ihe patient, being informed of the nature and urgency 
of his symptoms, expressed his willingness to submit to 
aroy operation which would give him relief. Accordingly, 
at two o'clock the following day (September 16), Mr. 
O'lteilly proceeded, with the assistance of hia colleagues, 
to perform the operation. 

Operation. — The patient being placed in Heurteloup's 
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margin and close to the inaortion of the scaloi 
anticud musclo, in wbicli Bituutiou the commence 
of the venii inDominata lies upou u plane anterior a 
little inferior to the artery: lower down, on accountij 
their difference of obliquity, they become more dista 
the vein lying on the outer eide. The vertebral \ 
it ia about to terminate in the internal jugular, uam 
passes anterior to the artery. In front of the art 
we obsorve also the superior and middle cardiac nervefcl 
desuending; and near the origin of the vessel, the pneu- 
mogastric nerve, and eometiraes its recurrent branch 
(which in this situation oceasionallj begins to detach 
itself iVom its parent trunk), are situated in front of it. 
Vieuseens deseribeH a plexiforni appearance upon the 
pneumogaBtvic nerve in this situation, corresponding 
to the origin of tlie recurrent, and which he calls the 
plexus gangliformis; these nerves therefore pass be- 
tween the artery and the vena inoominata. The 
phrenic nerve also forma an anterior relation of the 
subclavian artery: ininiodiately after this nerve has 
passed from off the scalenus anticus muscle, it gets 
under cover of the internal jugular vein close to its 
junction with the subclavian, and iusinaates itself into 
a small interval which exists between the origin of the 
thyroid axis and the inner margin of the muscle; and it 
is in this situation that the nerve lies in front of the 
right subclavian artery in its first stage: generally 
speaking, it does not lio in direct contact with thft | 
artery, but ia borne from off this vessel by the origin oS- 
the internal mammary artery, anterior to and acre 
which the nerve usuallypasaea. Sometimes the phreni 
nerve lies upon a plane posterior to tlie internal m&i 
mary artery. Posteriorly tho first stage of the rigid 
subclavian artery is related to the recurrent nerve, ia^ 
ferior cardiac nei've, and still farther back to the trool; i 
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of tho Gympathetic nerve where it forms it8 inferior 
cervical ganglion : this ganglion is situated behind the 
-artery close to tho origin of the vertebral. The longus 
colli mnBpIe, with the interposition of some loose areolar 
tissae, lies behind the artery: the apojL of the cone of 
the pleura lies a little inferior, to the outside, and on a 
■plane posterior to the vessel. 

First stage of the Left Suhdavimi artery. The left eub- 
elavian arteryarises within the cavity of tho thorax, from 
the arch of the aorta, opposite to and to the left side 
of the second dorsal vertebra, and ascends slightly out- 
■wards into tho neck, till it reaches tho internal margin 
of tho scalenus anticus mnscle, where the second stage 
eommences. Like tho common carotid artery, the first 
Stage may be divided into two portions, — a thoracic and 
cervical: the thoracic portion extends from the origin of 
tho vessel from the ai-ch of the aorta to the upper out- 
let of the thorax; and tho cervical extends from this 
point to tho internal margin of tho scalenus anticus. In 

I thoracic portion it is related, internally, to the left 
carotid artery, which is also situated on a plane anterior 
to it; to tho ossophagus, thoracic duct, and recurrent 
nerve, which are on a plane posterior to it, and to the 
fntemal jugular vein and its junction with the subcla- 
▼ian to form the left vena innominata: these large veins 
.■re also situated on a plane anterior to the artery: ex- 
ftm(i%itisre!ated to thetopof theloft lung and pleura: 
anteriorly it is covered by the sternum, stern o-chivicular 
articulation, and sterno-hyoidandsterno-thyroidmusclos: 
it is overlapped by tho left lung and pleura, and it is 
Crossed obliquely near its origin by the left pneumo- 
gastrie nerve : tho phrenic nerve is anterior to and parallel 
with tho artery. The left vertebral vein lies anterior 
to it, and on the same plane we find the origin of the 
jifcft vena innominata as already described: posteriorly 
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tlio Ai*to.ry coiTOHponds to tho socond dorsal vertebra al 
ilH origin, ufterwiirds to a short portion of the spinal 
column lihovo this vortobra, to tho longus colli muscle, 
and to tho sympathetic nerve and its inferior cervical 
ganglion. Tho cervical portion is very short: it has 
anterior to it tho parts already mentioned as lying in 
iront of tlio arlory of the right side; in front of it also we 
iind tlio internal jugular vein, ivith the vagus and 
phronic nerves. The latter nerve, at the inner margin 
of tho s(^alonu8 anticus muscle, passes inwards towards 
tho middlo line and crosses in front of the artery at the 
tormination of tho coi*vical poi*tion of its first stage; and 
tho tormina ting ])ortion of the thoracic duct, aa it is 
about to ontor the posterior part of the lefb subclavian 
voin at its junction with the internal jugular, lies anterior 
to tho artorv in this situation. 

From tho pivcoding account it follows that the kft 
Huhdavian artory difiors in the following respects fiom 
tho right : tho loft subclavian is longer and proportion- 
ably m<Hv slondor; it arises within the cavity of the 
thorax, and fn>m tho arch of the aorta; it is situated at 
tho lott side of tho spino. which here forms a concavity, 
and it is in close relation with the loft side of the second 
dorsal vortobra: lor those reasons it lies much deeper 
and larthor romovod from tho surface thau the right: 
its dirtvtion is also mort* vortical, and consequently 
nearly pandlol to tho pnoumogastrie and phrenic nerves; 
it is intimately oonnoctod with tho cesophagus and tho- 
racic duct and ioi^ lon^u* ev>Hi muscle, and it is covered 
in I'nMit and oxiornallv bv the lot\ lunsj and pleura: the 
internal jugiilar vein is nearly parallel with it internally, 
wh-.lsT at tho ri^ht side tho internal jugular crosses in 
friMii of tho subol.-n'ian artorv: — lastlv. iho left subela- 
v'Au vein lies ^\2ponor to a considerable |x>ruon of the 
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artery in its first stago, and also internal to it; whilst 
on the right aide the vein is inferior to the artery. 

Second stage of the Subclavian arteries. — Each of tho 
'SnbclaviaD arteries in its second stago is covered ante- 
Tiorly by the integuments, platyama, cervical aponeurosis, 
Olavicular origin of the stern o-elei do- mastoid muscle; 
«nji frequently immediately behind this muscle, by the 
transverse branch of communication between tho an- 
terior and external jugular veins; and by the scalenus 
enticas muaclo which separates tho artery from the sub- 
fiilavian vein; the latter vessel lying lower down, and 
covering the insertion of tho muscle. The phrenic nerve 

Dsaally enumerated amongst the anterior relations of 
the subclavian artery in tho second stage; and from the 
obliquity of its course across the anterior surface of tho 
scalenus anticus muscle, until it becomes related to the 
internal mammary artery, it may bo considered, pi-o- 
|)erly speaking, as an anterior relation both to the first 
ftnd second stages of tho artery. Posteriorly the artery 
is related to the apex of tho cone of the pleura and to 
the scalenus posticus muscle ; tho brachial ploxns of 
aiorvoB lies on a plane posterior to the artery in this 
•tage, and partly accompanies tho artery into its third . 
•tago. 

Third stage of the Subclavian arteries. Each of the sub- 
^avian arteries in its third stage takes a direction ob- 
liquely downwards and outwards, and having arrived at 
fbo lower margin of tho first rib changes its name, and 
)>ecomes the axillary artery. In this course it is covered 
<in(erioWy by the clavicle and subclavian muBcle, imrae- 
^atety above which it has other important relations, 
•which we may now proceed to study. On raising the 
integuments, platysma, and fascia, together with some 
' the aupra-clavicular bi-anches of the cervical plexus 
of nerves, from off the front of tho artery, we usually 
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kho traehoa. Several small veins having boon ligated, and 
the flap thus formed dissected up, tho sternal portion 
h-itii half of tbo clavicutftr of tho mastoid muscle was 
lividoii upon a grooved director, a procedure which 
[Ully brought into view the sterno-hyoid and omo-hyoid 
nansclea and the deep-sealed jugular vein, all covered by 
tho cervical fascia. A part of the ancurismal sac was 
itiso in sight, overlapping a considerable portion of the 
sntorior surface of the scalene muscle, upon which the 
lyperator could distinctly feel tho phrenic nerve. By 
itgging with tho handle of the knii'e, and fingers, the 
deep eorvieal fascia was now divided close to tho inner 
0dgc of tho scaleno muscle, when, after a little search, 
Sie subclavian artery was easily discovered as it passed 
Wer the first rib, pressure upon this portion readily 
liresting tho pulsation of the tumor. The next atep of 
(be operation consisted in passing tho ligature around 
0te vessel without injury to the pleura and thoracic 
inct, but this proved to be one of extreme difficulty, 
Jwing to the great narrowness and depth of the wound, 
ttlc latter nearly equalling the length of the forefinger, 
this, however, was at length snccessfuljy accomplished, 
^ means of an aneurisnaal needle with a movable point, 
trriedfrom below upwards. The moment the ligature 
as tied, all pulsation in the tumor ceased, and the 
iticnt, if not entirely comfortable, made no complaint 
' any kind. 

The wound became somewhat erysipelatous after the 
leration, but, on the whole, the patient got on well 
Itil the 26th of October, when, on changing his poai- 
on in bed, hemorrhage supervened, and, continuing to 
cur at various intervals, destroyed him on the fifteenth 
ly. On dissection, the wound was found to be filled 
'ith clotted blood, beneath which the artery hart been 
)fflplete]y divided by the ligature, which lay loose close 
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by. Tho stump of the subclavian, between the aorta 
and the point of ligation, was about an inch and a quarter 
in length, and thoroughly impervious to air and liquidfl^ 
its calibre being occupied by a solid and firmly adherent 
coagulum. The distal extremity of the subclavian con- 
tained a soft imperfect clot, while the vertebral arteiy 
which was given off immediately at the site of the liga- 
ture, was almost patulous, and had evidently been the 
seat of the hemorrhage which caused the patient's death. 
The aneurismal sac, the size of a small orange, was com- 
pletely blocked up with coagula : the thoracic duct was 
uninjured, but the pleura at the bottom of the wound was 
found to be extensively lacerated, and through the opening 
thus formed a large quantity of blood had passed into the 
left cavity of the chest.* 

Operation of tying the Subclavian artery in its second 
stage. This operation is not generally practised in thifl 
country, both on account of its supposed difficulty and 
the dangerous consequences apprehended. The difficulty 
has, however, been exaggerated. With moderate care 
the scalenus anticus muscle may be divided without in- 
juring the jugular vein, phrenic nerve, or scapular 
branches of the thyroid axis; and, though it be not de- 
sirable to tie an artery so close to one of its branches, 
yet there is every reason to believe that the absence of 
coagulum on the cardiac side of the ligature does not 
necessarily preclude the possibility of success. Still it 
must be borne in mind, that the top of the pleura lies 
close to and immediately behind the artery in this situa- 
tion, and may be Injured by the aneurism-needle ; and 
again, the ligature in this stage would include the artery 
close to the origin of the superior intercostal and cervi- 
calis profunda. 



* Gross's System of Surgery, toL L p. 909. 
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The Operation was originally BuggcBtcd by Dupuy tren,* 
.^nd Dr. Auchinloss performed it oq the left subclavian 
^rtery.f 

Operation of tying the Subclavian artery in its third 
Stage. This operation has been froqnently performed 
for ancurisni and wonnds of the axillary artery. Mr. 
Eamsdon first tied the artery in the year 1809; since 
then it has been frequently the subject of successful 
operation, Dr. Post of New York first performed this 
operation with success in 1817, and Mr. Listen afterwards, 
in the year 1820: finding the artery diseased at the 
commencement of its third stage, Mr. Listen cut across 
tbc external half of the scalenus anticus muscle, and in 
this situation included the artery in a ligature.^ In this 
oity the operation in the third stage has been performed 
ty Professor Colles, Professor Porter, Dr. Hntton, Mr. 
£llis, and others. 

The following method ia roeommended in order to 
expose this vessel : tbe patient should bo placed lying on 
a table of convenient height, with the shoulders elevated, 
SO that the light may fall directly on the parts exposed. 
ITIiO first incision should commence at the external margin 
if the stern o-masto id muscle, immediately above tlie 
■clavicle, and bo continued transversely outwards for the 
extent of about three inebos. The platysma myoides 
f nd faacia may now be divided on a director to the same 
■•xtent. Some operators prefer dividing these three layers 
Ht once by cutting down on the clavicle after having 
previously pushed the shoulder upwards ; such an incision 
will of course bo above the clavicle when the shoulder is 
again depressed in order to continue the operation. In 
many cases, however, of large aneurism, these motions 
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of tho shoulder woulil bo impoesiblo. The lipa of 
wound should now bo Beporatod by retractors, and 
fibres of the trapezius muscle wliicii advance beyond itt 
outer angle should be cai-efully divided on a. diroctor 
The external jugular vein wldch now presents itself 
should be drawn to the sternal extreniitj' of the wound: 
if, howovor, it should happen to lie raoro towards tho 
acromial side, it should bo drawn outwai-ds ; lastly, if it 
cross tho centre of the incision, or if there be a second 
external jugular in this situation, it may bo nocossury Ui 
include it in two fine ligatures and divide the vobooI 
between them. A plexus of veins, which usually next 
presents itself, should bo separated with tho handle of 
the scalpel, but iujui-ed as little as possible, as the further 
stops of the operation will be considerably obscured by 
the blood which those vessels throw out. Tho omo-hyoid 
muscle may bo observed a little above the clavicle, from 
which point it ascends oblifjuely upwards and inwards. 
In a ease operated on by tho late ProfesBor Todd, this 
muscle lay below tho clavicle, and it became necessary 
to draw it up and divide it before the artery could be 
exposed. Connecting tho margin of this muscle to the 
adjacent margin of the scalenus anticus, a strong fascia 
will bo found, through which the operator should cau- 
tiously tear with his nail. The finger may now be passed 
behind the outer margin of the scalenus anticus muscle, 
in order to search for the subclavian artery. It should 
bo borne in mind that the transvorsalis hnmeri artery 
lies nearly in front of the subclavian, passing horixon- 
tally either behind or immediately above the clavicle; 
the circumstances of its smaller size, and its orossing in 
front of the scalenus anticus muscle, may assist in dis- 
tinguishing it. The difficulty of at once finding the sub- 
clavian has, howovor, occasionally' been found groatot 
than would have been expected a priori: the artery 
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when exposed frequently contracts and its pulsation 
ceases ; the margin of the scalenus anticus is rendered 
indistinct by its connection with fascia, and the welling 
of blood, the depth of the artery and alteration of the 
relative position of the part caused by the aiieurismal 
tumor pushing up the clavicle, together with an enlarge- 
ment of one or two lymphatic glands, present difficul- 
ties that require the greatest presence of mind, judgment, 
and knowledge of anatomy on the part of the surgeon. 
It has been suggested by Professor Hargrave, under 
these circumstances, as well as for the purpose of allow- 
ing the artery to be gently relaxed after having been 
secured, to saw through the clavicle.* Cruveilheir has 
also advocated a similar practice. Dupuytren recom- 
mends that some of the outer fibres of the scalenus an- 
ticus muscle should be divided if necessary, and this 
may be easily effected without injuring the phrenic 
nerve. We have seen that Mr. Listen was obliged to 
divide the fibres of this muscle. 

The subclavian artery has been tied for aneurism of 
the arteria innominata in conformity with the recom- 
mendation of Mr. Wardrop. We have seen that the 
carotid artery has also been tied upon the same prin- 
oiple. A few words of explanation as to the rationale 
of this operation, called the application of the *^ distal 
ligature/* may be useful at the present stage of the sub- 
ject. It will be remembered that the Ilunterian opera- 
tion for the cure of aneurism consisted in the application 
of a ligature upon the artery between the heart and the 
aneurismal sac ; the object held in view in this operation 
was the prevention of the dii*ect flow of blood through 
the main channel into the tumor; this was followed by 



• Hargrave's Operative Surgery, p. 44, and DubUn Quarterly Journal 
for February, 1849, p. 53. 
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the coagulation of ita contents, and ultimately by il» 
entire abBorption. Tho modo oi' operating for aneuriam, 
known by the name of the distal ligature, was originally 
suggested by Brttsdor, and was recommended by him in 
cases whore no branch would intervene between the liga- 
ture and the aac, and where the surgeon coald not well 
tie the artery between the tumor and the heart. It was 
Bupposcd that, if no branch originated from tho aneurism, 
or from tho artery either above or below the nneuriom, 
the blood would coagulate in the tumor, and that a cure 
would bo accompliBbod by tho absorption of tbo coagu- 
ium and tho aubsoquent contraction and absorption of 
the aac. The principle upon which a cure is expected 
to follow this mode of operating is the sumo as that Upon 
which varicose veina of the leg are treated, by making 
preeauro upon tho superior part of tho saphona veinj 
the blood becomes obetructed in the vessel, a coagulura 
is formed, and an obliteration of tho venous channel is 
accomplished. Mr. Wai-drop reports the successful ter- 
mination of the case in which lie perlormed the opera- 
tion ali-oady mentioned. He was, moreover, induce " 
fi'om various considerations, to apply the principle 
gested by Bruador to the care of aneurisraal tuinora 4 
certain arteries, by applying a ligature, not upon t 
artery itself, but upon one of the bratiches of tlie diseai 
trunk: he imagined that this would be auflideot I 
diminish the momentum of the circnlation thi-ough 1 
aneurism, and so produce a consolidation of the toi 
and subsequent cure of the disease. In 1827 he was 
suited by a patient, a female, who had an aiieurisni ( 
thearteriainnominatn: tho tumor had advanced into ^ 
nock, and made such pressure upon tho carotid artai 
as to prevent the circulation of the blood through j 
He was of opinion that a ligature placed now npoa t* 
subclavian artery alone would effect a consolidation < 



the anourismal tumor; accordingly, in the month of 
July of that year, ho tied this artery in its third stage. 
There was no secondary homon'hage; the operation was 
unattended by any unfavoi-ablo results. On the twenty- 
Aecond day the ligature oarae away and the wound 
hiialcd. The pulsiition in the common carotid artery, 
however, returned upon the ninth day. Some months 
after the operation, two newly formed swellings, which 
were engrafted upon the old one, had made their appear- 
ance, and the ancurisn) continued to enlarge. Symptoms 
of bronchial inflammation made their appearance, diar- 
t net in, general anuBarca took place, and she died 
twenty-three months after the performance of the ope- 
ration. 

Mr. Wickham, Surgeon to the Winchester Hospital, 
was consulted by a patient, a man aged fifty-five yours, 
Jabortng under an aneurism of the arteria innominata. 
On September 25, 1839, a ligature was plaeed on the 
terotid artery immediately above the omo-byoidous 
muscle; tho ligature curac away on the fourteenth day 
■fler the operation. It was determined that the suh- 
riavinn artery should be tied shortly afterwards, hut 
tto patient left the hospital contrary to advice and re- 
mained out for a considerable length of time. On his 
readmiasion, however, the siibelavian artery was tied in 

third stage ; the tumor increased in size, hemorrhage 
look place, and the patient ultimately sank.* 

Tho subclavian and carotid were both tied in their 
■st stage upon the same patient by Dr. Hohart, of Cork, 

the year 1839. The case was supposed to be one of 
ibieurism of the artoria innominata, and the patient a 
ifomale of about twenty-five years of age. On a consult- 
ation being held of tho principal surgeons in Cork, it 

* Med. Chirur. Traaa., vol. txiii. 



164 DR. hobabt's case. 

was unanimously agreed that, in order to give the 
patient a chance, the distal operation should be per- 
formed. Accordingly, in the presence of a largo body 
of medical men, among whom were Sir James Pitcaime 
and other military surgeons, also Drs. Bullen, Murphy, 
Howe, &c., Dr. Ilobart made a V-shaped incision, one 
leg of the V being parallel to each of the vessels, and 
without much difficulty came down on the arteries : the 
subclavian was tied between the innominata and where 
it gives off its first branches, and the carotid about an 
inch above its origin. The patient was then removed 
to bed. On the fourteenth day after the operation, the 
ligature came away from the subclavian artery withoat 
any hemorrhage, and every thing promised a favorable 
result, especially as the pulsation in the tumor had quite 
disappeared. On the sixteenth day, the patient, a 
woman of violent temper, had a quarrel with the nurse, 
when she jumped out of bed, seized a pillow and some 
books and threw them at her; while making these 
excrtiohH, hemorrhage set in from the carotid, and the 
patient died shortly after. On a post-mortem exami- 
nation being made, the arteria innominata was found 
healthy, and the circulation through it had not been 
stoi)pcd, but a pyriform tumor which grew from the 
arch of the aorta to the left of the innominata, had 
overlapped and to a certain extent had pressed upon 
that vessel. It was found that 'perfect union had taken 
place where the ligature had been applied on the subclavian^ 
but a small opening was found in the carotid, through 
which the hemorrhage had occurred. The tumor was 
filled with a firm coagulum. The parts were carefully 
removed by Dr. Wherland, and are preserved in the 
museum of the College Buildings, "Warren's Place, 
Cork. 
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The branches of the subclavian artery are similar on 
the right and left sides : they are the follov^ing : 

Vertebral. Thyroid Axis. 

Internal Mammary. Cervicalis Profunda. 

Superior Intercostal. 

The vertebral, internal mammary, and thyroid axis 
come off from the artery in \i& first stage; the eor\ucaliB 
profunda and sui)erior intercostal como off in the 8ec(mi 
stage. The subclavian seldom gives off any branch in 
its third stage; occasionally, however, the posterior 
scapular arises in this situation and pierces the brachial 
plexus of nerves in order to arrive at its destination. 
Prof Ilargrave has seen the intej-nal mammary arteiy 
arise on the outside of the scalenus anticus muscle. 

The Yertkbral Artery is usually the first branch of 
the subclavian, and comes off from the superior and 
posterior portion of that vessel : it may bo divided into 
four stages. In the first it ascends almost vertically in 
the nock as high as the foramen in the transverse pro- 
cess of the sixth cervical vertebra: in the second it 
passes through the foramina of the transverse processes; 
in the third it passes horizontally inwards, behind the 
occipito-atlantoid articulation; and in the fourth it 
passes obliquely uj^wards, forwards, and inwards, on the 
side of the medulla oblongata. 

In its first stage, at its origin from the subclavian 
artery, it lies a little to the outside of the carotid, and 
passes upwards and backwards, situated in an angular 
space formed between the scalenus anticus muscle exter- 
nally, and the longus colli internally. In this course it 
lies on the inferior cervical ganglion of the sympathetic 
nerve, and is covered in front by the vertebral vein, and 
by the inferior thyroid artery, which crosses its course 
and separates it from the common carotid. 
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In its second stage it enters the foramen in the ti:ans- 
verse process of the sixth cervical vertebra, and passes 
through the corresponding foramina of the vertebrae 
above it. In this course it is accompanied by the ver- 
tebral vein and by a plexus of branches given off from 
the inferior cervical ganglion : it ascends between the 
anterior and posterior intertransverse muscles, and in 
front of the anterior branches of the cervical nerves, 
along each of which it sends a small artery to the 
spinal marrow; these small branches are called the 
lateral spinal arteries. It also gives off some muscular 
branches in its course which anastomose with the cer- 
vicalis superficialis and ascendens colli arteries. After 
the vertebral artery has passed through the foramen 
in the transverse process of the second vertebra, it 
inclines upwards and outwards to reach that of the 
atlas, which extends farther outwards than the trans- 
verse process of the dentata ; in its course from the one 
process to the other it describes a curve, the convex- 
ity of which looks downwards, backwards, and out- 
wards. 

In its third stage it is horizontal. After the artery 
has passed through the transverse process of the atlas, 
it is placed at the inner side of the rectus capitis late- 
ralis muscle, which here separates it from the occipital 
artery which lies at the outer side of the muscle : from 
this point the vessel is directed at first backwards and 
inwards, and then winds forwards and inwards to 
pierce the posterior occipito-atlantoid ligament. In 
this course, its concavity, turned forwards, embraces 
the articulation between the atlas and the condyle of 
the occipital bone : its convexity, turned backwards, 
may be seen in a triangular space, bounded internally 
or towards the middle line by the rectus capitis pos- 
ticus major muscle, above by the obliquus superior 
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muscle, and below by tho obliquuB inferior. InfeHoj 
it lies ill a groove on tho upper eurface of the | 
rior arch of the atlas, but is hei-e separated from t 
bono by tbe interposition of the ganglionic dilatatit 
of the tenth or Bub-oecipital nerve : whilst resting i 
this portion of tho atlas, the horizontal curve of ( 
artory is situated on a plane superior and poeterfa 
to tho first cervical nerve as it escapes from the ftpin 
canal behind the inferior oblique process of tho t 
Superiorly tho vertebral artery is covered by a prodn 
tion of tbe posterior occipito-atlantoid ligament, » 
converts the groove upon the atlas for tho artery, Iq: 
a canal. In this stage the ai-tory gives otF miuu 
branches which anastomose with. others from tbe 04 
pital and cervicalis profunda artorioa. 

In its fourth stage tho vertebral artery pierces i 
dura mater beneath the insertion of the first tooth' 
the ligumontiim dentatum, passes upwards and inwar 
upon the fVont of that strneture, which consequent 
separates the artery from the spinal accessory nei 
as it is passing npwards and outwards behind the lia 
ment. The artory then runs either before or tbrotq 
the midst of the fibrils composing tbe ninth nerva, i 
plies itself to tbe side of the medulla oljlongatA> a 
afterwards, getting in front of this body, it joina t 
vertebral of tho opposite side at the posterior inferH 
margin of the pons, and forms tbe basilar trunk. 

The branches given off by tlie vertebral arteries b 
fore their junction to form the basilar artory, are Id 
following: 

Lateral Spinal. Posterior Meningeal. 

Muscular. Anterior Spinal. 

Anastomotic. Posterior Spinal. 

Inferior Cerebellar. 



The Lateral Spinal arteries are given off from the 

wtery as it is passing tlirough tlio foramina in the 

tmnavcrse jti-ocesses; they pass in along the spinal 

nerves to the interior of the spinal canal, and are dis- 

tribated to these nefves, to the medulla spinalis and its 

lembrancs, and to the back part of the bodies of the 

irrtoal vertebrEs: they anasComociQ with the other 

linal arteries in the interior of the canal. 

The Muscular arteries are given off from the vertebral 

1 its second and third atagCB: theso supply the deep 

IbaacleB of the neck and anaBtomose with the cervicalis 

inperficialis and ascendoDs colli arteries. 

The Anastomotic brandies are comparatively large : they 
«>me off from the vertebral in its third stage, pass back- 
"warda and outwards and anastomose with branehos 
cm the occipital in its second stage. 
The Posterior meningeal artery, described by Haller 
and Scemmering, arises from the vertebral artery, gene- 
lally speaking, in the third stage, passes thi-ough the 
Oooipital foramen, and is distributed to tlio dura mater 
Bning the inferior occipital fossre, and to the falx cere- 
Jtelli : there may bo two of these arteries present. The 
branch described by Soemmering enters tho cranimn 
.Along with tlie sub-occipital nerve. 

The Anterior spinal artery arises fi-om the vertebral 
near its termination; sometimoa from tho inferior 
artery of the cerebellum, or even from the basilar 
teunk. It descends in a tortuous manner, and unite.s 
TTJth its fellow from the opposite side at tho anterior 
margin of tho foramen magnum, at the lower extre- 
mity of tho medulla oblongata, so as to form a single 
trunk larger than either of the posterior spinal arte- 
ries : this common trunk descends tortuously in front 
of the spinal marrow, below which it ia prolonged, 
without subdividing, through the centre of tho caitda 
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equina, till it reaches the sacro-coccygeal articulid 
and hero it terminates in anastomosing with tho si 
artoricB, In this coureo it gives off branches i 
anastomosa with the lateral spinal branches i 
vertobrul, ascondons colli, and corvicalis profunda i 
ries 'which pass through the spinal foramina; and] 
niinuto branches given off from tho iirtery of the ( 
»ito Bide: this artery sends many bmnclioB to thfll 
mater, and some very dolieato branuhos to tho em 
niaiTow. It may be observed that as the vert^ 
arteries converge superiorly to form tho basilar t 
and the anterior spinal arteries converge infcriorM 
form a common trank, the four arteries necess 
include a lozongo-abaped space in itont of the met 
oblongata. 

The Posterior spinal artery inclines downwards d 
inwards to got behind tho spinal marrow, and deee 
parallel to its fellow of tho opposite side, as far a 
second lumbar vertebra. In this course it givec 
branches analogous to those of the anterior i _ 
anastomoses with the lateral spinal branches of 1 
vertebral and ascendens colli, which pass through 1 
spinal foramina, and with the minute branches 
off from tho artery of the opposite side : this : 
sends many branches to the pia mater, and some 4 
cate capillary branches to the spinal marrow : 
sometimes a branch of the inferior artery of the A 
helium. 

The Inferior artery of the cerebellum generally cod 
on one side from the vertebral artery, and on the o 
from tho basilar trunk : both, however, though rai 
may come from the vertebral, or, still more rarely, 1 
may arise from the basilar. This artery after its orfj 
takes a direction outwards, crossing in front of J 
pyramidal body when it arises irom tho ve: 
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either above or below the sixth nerve, when it arises 
from the basilar : it then passes backwards between 
the pnenmogastric and spinal accessory nerves, and 
arrives at the inferior surface of the cerebellum. Its 
first branches, which are very small, are distributed to 
the superior extremity of the spinal marrow, the origins 
of the eighth and ninth nerves, the fourth ventricle, and 
to the inferior surface of the cerebellum ; the termina- 
ting branches, which, are more considerable, creep along 
the inferior surface of each" hemisphere to its circum- 
ference, where ■ they communicate with the superior 
artery of the cerebellum. 

The Basilar Artery, formed by the union of the 
two vertebral arteries, proceeds from behind forwards 
on the middle lino, between the nerves of the sixth pair, 
one of which lies on each side, having the cuneiform 
process of the occipital bono beneath it, and the pons 
Varolii or great commissure of the cerebellum above it. 
In this course it gives off the following branches: — 

Transverse. Superior Cerebellar. 

Anterior Cerebellar. Posterior Cerebral. 

The Transverse branches are few in number and small : 
they are distributed to the pons, and to the auditoiy 
nerve. 

The Anterior cerebellar branch is small : it runs across 
the under surface of the anterior lobes of the cerebellum, 
and across the crus cerebelli, and is distributed chiefly 
to these parts. 

At.the anterior margin of the pons the basilar appears 
to terminate by dividing into four branches, two for 
each side, viz., the superior artery of the cerebellum and 
the posterior artery of the cerebrum. 
. The Superior artery of the cerebellum arises at the 
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anterior margin of the poEa, winds round tho 
cerebri, Hccompanying the posterior urtory oi' the care- 
brum, from which it is separated, liret by Lhe tUrd 
nerve, next by the fourth; and lastly, by the tetitorium. 
Having reached tho superior surface of the cerebellum^ 
it divides into a great number of branches, some of 
which pass over the tentorium to the inferior surfsco 
of the brain; but tho greater number pass under tliB 
tentorium to the superior surface of tho cerebellum, 
where, after minutely subdividing, they are distributed 
to tho pia mater, nod anastomose with the branches of 
the inferior arteiy of the cerebellum. In this coni-se it 
supplies the pons Varolii, erns cerebri, tubercula quadri- 
gemiua, pineal gland, velum Jntcrpositum, choroid 
plexus, and the valvo of Vieussens: one branch of it 
may be observed to enter tho internal auditoiy fora- 
men, separating tho facial from tho auditory no 

The Posterior artery of the cerebrum is much larger than 
the superior artery of the cerebellum : at its orig; 
third nerve hooks round it. It first proceeds forwards 
and outwards, then turns backwards and upwards, so 
as to wind round tho crus cerebri: finally, it passea 
above tho tentorium to arrive at tho inferior surface of 
the posterior lobe of tlic cerebrum, to which it sends 
numerous branches which first ramify in the pia matef 
and afterwards penetrate the substance of tho braini 
immediately after its origin it gives off several small 
twigs, some of which pass through the locus peribratna 
into the third ventricle, while others are distributed oo 
the crura cerebri, coi-pora albicantia, and tuber cinereum. 
Where it begins to curve backwards it rooeivoB the 
posterior communicating branch of tho internal carotid^ 
immediately afterwards it gives off a choroid branchy 
which curves round the crus ccrebelli, and supplies tho 
ehoroid plexus, velum intorpositum, and tubercula quad- 
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heptagon than u circle. Within the circle of WJllie tha 
following parts are embi-aeed, via., anteriorly the I 
missuro of the optic nerves, and lamina ciuei-» 
thiB the tuber c in eroum and base of the iofundibaluin,tlie] 
the corpora mammillaria, middle locus perforatus, t 
generally, though situated above the area of the o\n]a 
some of the filaments of the origin of the third pair ol 
nerves. 

It may be remarked that whore the vertebrai art 
ascends through vertobnu which have but little a 
tion between each other, it is not tortaons; butintl 
superior part of the nock it makes a double curve^ 
between the axis and atlas, and then between the a 
and occipital bone, in order as it were to escape injuryj 
for in this manner, in passing from one of these bonu 
to the other, it traversoB twice the length of thei 
tica! distance from eacli other; so that, as Mr, Mays 
observes, the artery is only unbent, not stretched, 
the more extensive motions of those bones. The verte- 
bral artery has been known to be torn in fractures 
through the base of the skull. 

The next branches of the Bubclavian artery are tho' 
internal mammary and thyroid axis, both of whicb sriBB 
opposite the internal margin of the scalenus anticUB 
muscle, the former from the lower, and the latter from 
the upper and anterior surface of the artery. 

Tbe Internal MAMMAar Arterv. — In order to e 
pose the trunk of this arfcerj-, it is only necessary to out 
through and remove the costal cartilages and interaostal 
muscles which cover it, and to saw through the claviclQ 
or disarticulate it from the sternum : it is then easy ti 

Kits external and terminating brunches, and tbs 
il may be examined after opening the thorax. 
vessel arises from tbe subclavian opposite to tta 
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origin of the thyroid axis, and therefore close to the in- 
tei*nal margin of the scalenus anticus muscle. It descends 
obliquely forwards and inwards, lying near the inner mar- 
gin of the scalenus anticus muscle, covered by the vena 
innominata and sterno-cleido-mastoid muscle, and nearly 
parallel to the phrenic nerve which, in the first instance, 
lies close to its outer side. It then descends into the 
thorax between the pleura and costal cartilages, being 
separated from the latter by the phrenic nerve crossing 
in front of it from without inwards. Lower down the 
internal mammary artery descends between the tri- 
angularis stemi muscle, which separates it from the 
pleura, and the costal cartilages and internal intercostal 
muscles, which lie in front of it. Having arrived at the 
cartilage of the seventh rib, it terminates by dividing 
into an internal and external branch. In this course it 
is about a finger's breadth distant from the sternum. 
From its origin to the cartilage of the third rib it is in- 
clined inwards, but in the rest of its course its direction 
is outwards. Its branches are classed into the follow- 
ing:— 

Internal EodernaL 

Thymic. Anterior Intercostal. 
"^ Glandular. 

Muscular. Terminating, 

Mediastinal. Musculo-phrenic. 

Comes Nervi Phrenici. Abdominal. 

The Internal branches are distributed, as their names 
imply, to the thymus gland, to the adjacent lymphatic 
glands, to the stemo-hyoid and sterno-thyroid muscles, 
and to the areolar tissue of the anterior mediastinum 
and pericardium. The anterior mediastinal artery is 
occasionally a direct branch from the arch of the aorta. 
A remarkable and constant internal branch, termed the 
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comes nervi phrenici, accompanies tho phrenic nerva in 
tortuous manucr, giving branches as it descends to tbe 
thymus gland and mediastinum, to tho pcricardiDm, 
pulmonary voina, and' internal surface of tlio lung; after 
which its terminating branches aro lost in supplying tlw 
diaphragm and in nnastomomng with tho aiibphi 
branches of tho abdominal aorta. 

Tho E.iierniil branches, called also tho anterior ini 
costal, correspond to tbe intercostal spaces, each of whi 
receives one, or, in some eases, two arteries; they 
be found larger and longer as we examine them from 
above downwards. When there is one for each space, 
it proceeds along tho inferior margin of tbo eorrespom ' 
ing rib: if there bo two, one passes through tlie upj 
and the other through tlio lower pai't of tho intercostal 
space. In all cases they supply the intercostal musoles, 
and communicate with tho terminating branches of the 
superior intercostal artery and with the proper in 
costal arteries from the thoracic aorta : some of thi 
picrt'O those muscles, and supply tbe pectoral musch 
tbe mammary gland, and the integuments. 

The Terminating branches are two in number; viz, 
external and internal. Tho external or musculo-pkr 
branch descends obliquely outwards, behind the inferit 
costal eartilages, and, having passed through the dl 
phragm, into wliicli it sends some branches, it ten 
natca in supplying tbo transverse and oblique mnsclj 
of the abdomen, and in communicating with the 
curaflexEB ilii, lumbar, and inferior intercostal arteri* 
The in(er7iaJterminatingbranch,callod also the (ifidonti; 
branch, communicates with that of tbe opposite side at 
tho ensiform cartilage of the sternum, and then descends 
between tbo posterior surface of the rectus muscle and 
its sheath. After sending some branches to this 
and others that pierce its sheath to arrive at the bi 
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Jmusclea of the abdomen, it dividca near the umbilicus 
into several branches which anaatomose with the epi- 
gastric artery. This anastomosia was at one time sup- 
posed to bo tho cause of the aympatby between the 
mammary gland and the uterus. 

Fig, 22.— Rirt ifflhi 





The Thtroid Axis. — This short trunk arises from the 
ftsobclavian arterj-, close to the internal margin of the 
Iscalenns anticus mnsclo, and opposite to the origin of 



178 INFERIOR THYROID ARTERY. 

the internal mammary artery. Immediately after its 
origin it divides into the following branches : — 

Inferior Thyroid. Posterior Scapular, or 

Supra-Scapular, or Trans- Transversalis Colli 

versalis Humeri. 

The Inferior thyroid artery first ascends a little^ and 
then turns inwards behind the internal jugular vein, 
pneumogastric nerve, and carotid artery; towards all 
of which parts it presents a slight concavity; its con- 
vexity being turned backwards towards the vertebral 
artery, which it consequently separates from the carotid. 
The trunk of the sympathetic nerve usually descends 
on the front of this vessel, forming on the right side a 
small ganglion, the middle cervical^ which lies on the 
anterior surface of the artery : in other, but rare cases, 
the sympathetic nerve descends behind it. As the in- 
ferior thyroid artery approaches the thyroid gland, it 
forms another slight curve, the concavity of which looks 
backwards and correspondn to the recurrent nerve, which 
a little farther on passes between its terminating branches, 
particularly on the right side : on the left side we find 
that, in addition to the preceding relations, the inferior 
thyroid artery lies on the oesophagus, and is intimately 
connected with the thoracic duct, which usually lies 
behind it in the first instance, and then makes an arch 
to terminate in the left subclavian vein in front of the 
artery. The branches of the inferior thyroid artery 
are classed into the inferior, superior, and terminating. 
The Inferior branches are variable in number; they de- 
scend into the chest, supply the oesophagus, longus colli 
muscle, bronchial tubes and glands, and anastomose 
with the superior intercostal and bronchial arteries. 
The Superior branches are distributed to the longus colli 
and anterior scalenus muscles : one of these is constant, 
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undj though nsunlly small, is sometimes of considerable 
size; il is tonaod tho ascendans colli; it ascends on the 
front of the scalenus iinticas musclo, parallol nnd inter- 
nal to tho phrenic nerve. Its branches are distributed 
to the muscles on the front of the vertebral column ; 
BOme of them inosculate with desconding branches of 
ftho occipital artery, and others penetrate the lateral 
ibramina of the spine to communicate with branches 
of the vertebral. The ascendens colli often comes off 
directly from the thyroid axis, and is frequently so 
described. The TerminatiMj branches of the inferior 
thyroid artery enter into tho inferior and posterior por- 
tion of the thyroid gland, anastomose with the termi- 
nating branches of tho superior thyroid, and are lost in 
tlio Bubstance of the gland. 

Tho operation of tying one or more of tho thyroid 

'toriea has been performed with a view to diminish the 
of a bronchoccio, or previously to extirpation of the 
ihyroid gland. Tho inferior thyroid artery may be ex- 
posed by laying bare tho sheath of the carotid artery in 
the manner already recommended, and drawing it to tho 
external side: when this has been done, the inferior 
.thyroid artery may bo discovered crossing inwards, 
^posito, in most cases, to tho fifth cervical vertebra ; 
;|nd care will be necessary to avoid the recurrent and 
sympathetic nerves on both sides, and tho thoracic duct 
on the left side. 

The inferior thyroid artory of tho left side is particu- 
larly engagod in performing tho operation of (esopba- 
gotomy. 

, Tho Suprascapular, or iransversalis humeri artery, runs 
^rizontally outwards, in front of the anterior scalenus 

.Dsclo, the phrenic nerve, tho brachial plexus, and tho 

)Btorior scalenus muscle, being covered anteriorly by 
tie clavicle and the eterno-mastold and trapezius 



180 fOBXEIlIOB SCAPllLAa AHTEB7. 






muBClOB. In this coareo it gives off a thorncic and 
mial branch; and tlion paaaes over the ligumont of 
notch in the snperior margin of the scapula, placed be- 
tween the origin of the omo-byoid maacie and the apox 
of the conoid ligament : from this it dJpn into the sapm- 
apinata fossa, where it torminatoa by dividing into the 
Bupra-spinuta and infra-Bpioata arteries. The nerve cor- 
responding to the supra-scjipular artery usually passes 
under the ligament of the notch. Sometimes, however, 
though rarely, wo fijid their position reversed, the artery 
passing beneath and the nerve above the ligament, or 
both may go together beneath it. The thoracic branch 
Ja small; it descends through the subatance of the subcla- 
vian muscle, to communicate with the thoracic brancbes 
of the axillary artery, The acromial branch is co□side^ 
able; it usually arises i^om the supra-scapular, as it is 
passing into the supro-spinata fossa, but may arise from 
it in any part of its course; it Supplies the trapezius and 
supra-spinatna muscles, and the perioBtoum and intega- 
iiients covering the acromion process. The saprasfinata 
aHery ia entirely lost in the muscle of th( 
The infra-spiiuita artery descends in front of the spineii 
the scapula and beneath the spioo-glenoid ligament 
Sir A. Cooper: having arrived in the infra-spinatafosE 
it givoa off several branchesto the muscles of this region, 
and then forms a curve to anastomose with the posterior 
branch of the sub-scapular artery: it also aends a di "" 
cate branch along the axillary margin of the scapi 
towards its inferior angle, where it anastomoses wi 
the posterior scapular artery. 

The Posterior scapular, or traiisversalis colli arti 
larger than the supra-scapular, passes horizontally 
wards in front of the anterior BCalonus muscle and pi 
nic nerve ; afterwarda, in front of the upper part of 
brachial plexus and posterior scalenus muscle, in 
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to arrive at the enpcHor angle of tho Bcapnla. In this 
eourso it ia covered by the sterno-mastoid and trapezius 
muscles : under cover of this last muficle it gives off the 
eervicalis superficialis, which asconda ou the side and baeli 
of the neck, fluppliea the aplenius and trapezius musclce, 
the integumeuts and lymphatic glands, and aiiastomosea 
with the descending cervical branches of the occipital 
■rtery. Having arrived at the euperior angle of the 
■capula, the posterior sgapular artery gets under cover 
the levator anguli scapuliB muscle, to which it sends a 
ftw small vessels, and divides into two branches of nearly 
4qual size; one of which, the posterior scapular brunch, 
jroperly so called, descends along the vertebral margin 
Of the scapula, covered by the rhomboid muscles and 
levator anguli scapula), to each of which, and to the 
serrati and latissimus doi'si, it sends a supply of blood. 
-The other branch descends more internally, being covered 
by the scapula, and supplies the sub-scapular and serra- 
tus major anticus muscles. We will occasionally find 
the posterior scapular branch of this artery arising from 
tiie subclavian art«ry at tho eommoncoment of its third 
etage, passing through the brachial plexus of nerves, and 
thuH arriving at its destination : in this case the ecrvi- 
oalis superfleialis will form a distinct brunch of the thy- 
roid axis. 

In tho second part of its course, while under cover of 
the scalenus nnticua muscle, the subclavian arteiy gives 
off the eervicalis profunda and superior intercostal arte- 
ries, which frequently arise from it by a common trunk. 

Tho Cervicaus Pbofukda Akteky is a small but con- 
stant branch which passes backwards through the bra- 
chial plexus, and between the transverse process of the 
seventh cervical vertebra and the first rib:* it is situated 
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underneath the last cen'k-nl nervo, and soparatoe this 
tiorv-e from tho iicck of tbe first rib. It then ascends on 
tho baclr of the noclt, in the groove between tho spinoaa 
and transverse process of tlio coiTical vortobra;, lying 
on tho epino-transverso muscle and covered by the great 
eoniploxus. It BUppIies the deep-seated masoles ou the 
back of tho neek, and anastomoses with tbe vertebral 
and descending cervical of the occipital arteries. 

The Superior Intercostal Artery inclines a little 
backwards, arclies over the top of tho lung and pleura, 
and descends into tho thorax, having bobind it tbe neck 
of the first rib, and the first dorsal norvc, as tho latter 
ascends from the thorax. In front it is covered by the 
pleura, and on tbe inside it is separated from tho margin 
of tbe longus colli muscle by tho fia'st thoracic ganglion 
of the eympathotio ner\'o. These parts will tberofora 
lie in the following order, commencing at tho bodies of 
the vertebrro and passing outwards: — first, the longus 
colli muHcle; secondly, the first thoracic ganglion of Ibe 
sympathetic; thirdly, tbe snperioi' intercostal artery; 
and fourthly, the first dorsal nerve as it passes obliquely 
across tho neck of the first rib to unite with the last 
cervical. Theartery thcn,in many, if not in most cascn, 
goes out of tho thorax, passing between tho first and 
second ribs, and re-enters between tbe second and third. 
This artery gives off tho intercoatals of the first JUid 
second, and sometimes of tho third, or more intercostal 
spaces ; these anastomose with branches of the anterior 
intercoatals from tho internal mammaiy artery; a small 
descending branch communicates with tho first aortic 
intercostal. 

Tho superior intercostal artery is always small, and 
sometimes deficient. 



This region lias the form oi' a throc-Bidod pyramid. 
Tho apc.v is truncated and directed upwards and inwards, 
and is bounded poHtoriovly by the superior margin of the 
scapula, anteriorly by the olavicle, and internally by the 
EiTHt rib : thi-ough this truncated apex the region of 
the axilla communicates freely with the supra-elavicular 
region of the neck. The base, directed downwards and 
(Outwards, pi-esents the excavation termed the arm-pit ; 
iy abducting the arm, the concavity of the surface may 
e diminished, but certainly cannot bo rendered convex, 
8 some writers represent. The anterior wall is formed 
iby the greater and lesser pectoral muscles; the postero- 
UXternal wait by the sub-scapular, the teres major, and 
latissimus dorsi muscles; and the internal wall, which is 
crternaliy, is formed by the ribs, intercostal 
beuBcles, and serratus major anticus. The anterior and 
rposterior walls are united by a strong fascia, which eon- 
itHbutes to form the base of this cavity, and may be ex- 
jiosod by raising the integuments : oxtornnlly, this fascia 
.ia continuous with the aponourosis covering the inside 
Fof the arm; and internally, it is lost on the muscles of 
tbo thoi-ax. We usually find the fascia at the base of 
this region strengthened by firm narrow tendinous bands 
^oesing li-om the anterior to the posterior fold of the 
Sxillii ; and occasionally there may be observed muscular 
bands taking the same direction; several authors have 
IdeBcribed Iheni, particularly Mr. Lucas, in his pajier on 
" Anomalies of the muscular system."* The student 
•may now abduct the arm, and remove these structures, 
ill oi-der to examine the contents of the axilla. The 
nuaelcs and the great axillaiy vessels and nerves descend 
externally along the humerus, the vein being most super- 

■ Laocel, 8e[itciiibcr 22, 1S3S. 
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ficial; a largo artery, the thamdca loiiga, may be felt 
descondiiig behind the lower margin of tlie pectoralie 
major; and another, the (w/er!*or or «u6-scaj)Hi(ir,ulongth« 
lower margin of the sub-scapularis muselo. When tile 
arm is very much abducted, this last-mentioned art«ry 
baa its direction altered so as to make it nearly parallel 
with the axillary artery, for whicb it may possibly b« 
mistaken. From this account it is evident thnt, if W4 
proceed to extirpate diseased glands from the axil 
should cut towards the thorax ; as in every other 
tion we encounter important vossels. 

The Lymphatic ghmih found in the axilla are claesi 
into two Bets; a superficial set, which are found along 
the inferior margins of the axillary folds; and a deeper 
set, which accompany tho great vessels. In the advanced 
Stages of cancer, wo find those glands onliirgod and hard- 
ened, as also those along tho outer edge of the sternum, 
and above the eluviclo. 

After having raised the integuments from oflf the an- 
teriorwall of this region, wo will observe some scattei-ed 
fibres of the origin of the platysma myoidcs together 
with the supra-clavicular brunches of tho cervical plexoB 
of nerves situated underneath. Having cleanly re- 
moved these parts, the groat pectoral muscle bccomca 
exposed: it has three sets of origins, — ono from the 
clavicle, the second from the stei-num, and the third 
from the ribs; these are soparatod by areolar intervals. 
It is into that interval which separates the clavicular 
from the eternal origin that some of the oontinental 
surgeons propose to make their incision, in order to come 
down on tho axillary artery iu its first stage. The outer 
edge of this muscle is separated from tho deltoid by an- 
other areolar interval, triangular in form, called the del- 
toidal groooe, tho baso of which is situated superiorly at 
the clavicle, tho apex inferiorly at the insertion of tho 
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|ieetorfl1is major and deltoid muscles: this space con- 
t&ina the cephalic vein and the thoracico-humeraria 
Mtery. More externally, but not forming a part of the 
anterior wall of the axilla, we observe a rounded promi- 
nence corresponding to the head of the humerus, and 
Oovercd by the anterior or clavicular division of the del- 
toid muacle. A little internal to this, and also covered 
by the deltoid muscle, may be felt the coracoid process, 
between which and the head of the humerus, Lisfranc 
]»^>poBed to sink the knife, for the purpose of amputating 
at the shoulder-joint. 

On raising the pectoralia major, we bring into view tho 
^Itterior thoracic nerve, and the thoracica louga artery 
vhich was concealed by the -lower border of the muscle; 
ftlso tho pectoralia minor, which becomes narrow ae It 
passes upwards and outwards, to-be inserted under cover 

' the deltoid muscle into the coracoid process of tho 
scapula. We may obacrve that the cephalic vein as- 
front of this muacle, and the axdlary vein behind 
it, and that the former empties itself into the latter 
Opposite to its superior margin. Corresponding to the 
Bpper edge of this muscle we also find the acromial 
Axis or artery, which separates it trom the subclavian 
and costo-coracoid ligament or ligamentum bicorns. 
5?his ligament arises by rather a nari'ow origin or cornu 
^m the cartilage of the first rib, and passing outwards 
becomes attached by a second cornu to the coracoid pro- 
: its apper margin is attached to tho clavicle, and 
inferior, which is lunatod, looks downwarda and in- 
wards : in front it is covered by the great pectoral muscle, 
■Dd poBtcrioriy it lies on the subclavius muscle, behind 
vhich it sends a delicate production : from its inferior 
or concave margin an expansion more or less strong 
lesccuds over the vessels, and covers the anterior surface 
of the pectoralia minor muscle. We may now detach 
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the origin of this lattor mascle from the thorax, and we 
will observe, on reflecting it outwards, a small Blender 
nerve, the middle thoracic^ entering its posterior sorfaoe. 
The contents of the axilla are now brought fully into 
view. Externally we observe descending along the 
humerus, the biceps and coraco-brachialis muscles; more 
internally the axillary artery, with its accompanying 
vein and the brachial plexus of nerves. Two nerves cross 
the axilla, from within outwards, to reach the arm ; these 
are sometimes called the nerves of Wrisherg; they are 
branches of the second and third intercostal nerves, and 
pass from thom through the corresponding intercostal 
spaces: the superior is the larger. Lastly, far back, 
and on the inner wall of the axilla, we observe a long 
thoracic nerve, descending behind the axillary vessels, 
on the axillary or extern&l surface of the serratus major 
anticus muscle : this is the posterior thoracic or external 
respiratory nerve of Bell. These parts, in addition to the 
lymphatic glands already noticed, and a considerable 
quantity of areolar tissue, together with numerous 
branches of arteries, veins, and nerves, form the contents 
of the axilla. 

THE AXILLARY ARTERY. 

This vessel commences at the lower margin of the first 
rib, and proceeds obliquely, downwards, backwards, and 
outwards, to terminate opposite the lower margin of the 
tendons of the teres major and latissimus dorsi muscles. 
In this course it is situated deeper above than below, 
and forms, when the elbow is brought to the side, a slight 
curvature, the convexity of which is turned outwards. 
It is usually described as having three stages : in the 
first, it is above the pcctoralis minor; in the second, 
behind it; and in the third, below it. 

First stage of the Axillary artery. — Anteriorly, it is 
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covered by the integmnonts, the platysma, eupra-clavicu- 
lar branches of the cervical plexus, the upper portion of 
the peetoralis major, and immediately undercover of this 
Jnnsele, by some areolar tissue, together with the cxpan- 
Bion of fiiseia given off from the ligamentum bicorne; 
sad close to the clavicle by the ItgacaeDt itself, and a 
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Bmall portion of the inferior margin of the subclaviua 
muscle : we find also anterior to the artery and vein tbo 
anterior thoracic nerve, small branches of which curve 
midemcuth the vessel and unite with the middle thoracic 
nerve which descends behind it, thus forming a nervous 
loop ai'ound the artery, Posteriorly, it rests against the 
external layer of the first intercostal muscles, and cor- 
rosponde, with the interposition of some areolar tissue, 
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to the origin i;Thich the serratus magnus takes from the 
Boeond I'ib. ExternaUi/, it is related to the bracbial 
plexUB of nerves ; these nerves He also upon a plane 
somewhat above the level of the artery ; the trunlc 
formed by the union of the eighth eervieul and first doi-sal 
norvefl lies nearer to the artery, and upon a plane sope- 
rior, external, and posterior to this vessel. Internally, 
it is in close relation to the axillary vein, which, when 
distended with hlood, overlaps the inner portion of the 
artery, and gets more in front of it aa it descends. In 
tills situation tlio vein eorresponds to the two first rib» i 
and to the upper part of the serratus magnus. Thm 
the firsL stage Die artery lies between the brachial ploi 
on the outside, and the axillary vein upon the insidoj 

Second stage of the Axillary artery.^ Anteriorly^ 
addition to the integuments Hud pectoriilis major, i 

covered more immediately by tho pectoralia miiN 

muade, and aboat tbo middle of this stage by a portion 
of the superior trunks of tho itrachial plexus of nerves, 
in which situation tho plexus forms a complete sheath 
around the artery. Posteriorly it corresponds to a 
quantity of areolar tissue lying between the artery and 
sub-scapularia muscle. Externally it is related to the 
upper part of the insertion of tho sub-seapularis tendon 
into the leaser tuberosity of the humerus, and partly to 
the brachial plexna. Internally we find the asilhiry vein 
and Bome areolar tissue separating it from tho serratus 
magnua. 

Third stage of the Axillary artery. — Anteriorly, besides 
by the integuments and pectoralis major muaole, it ia 
covered by tho union of the two roots of the median 
nerve, and for a very short distance by the nerve itself, 
which, however, inclines towards the outer side of the 
artery; at the lower part of this stage the artery is 
overlapped by the belly of the coraco-brachialla mnscle. 
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Posteriorly, it rests against part of the tendon of the 
sub-soapularis muscle, and below this on the teres major 
and latissimus dorsi muscles, where it loses the name of 
axillary artery. Eocternally it is related to the lower 
part of the insertion of the sub-scapular tendon, to the 
external head of the median nerve, and to the external 
cutaneous nerve. Internally it corresponds to the in- 
ternal head of the median, to the internal cutaneous 
and ulnar nerves, and to its own vein with the inter- 
position of these nerves. 

With regard to the relations between the axillary 
artery in its three stages, and the brachial plexus of 
nerves, we may repeat that in the first stage the brachial 
plexus is above and external to the artery; in about the 
middle of the second stage the termination or apex of 
the plexus forms a complete sheath around it ; and in 
the third stage it has the branches of the plexus 
arranged around it in the following order : viz., in front, 
and crossing slightly to its outside, is the median nerve, 
and one or two slips uniting its roots; on the outside 
are the external cutaneous nerve and external head of 
the median; on the inside, the internal head of the 
median, and the internal cutaneous nerve lying on the 
ulnar; and posteriorly, the musculo-spiral and circumflex 
nerves. 

LIGATURE OP THE AXILLARY ARTERY. 

This artery may be tied in its first and third stages; 
in the second stage, however, the operation must neces- 
sarily be attended with considerable difficulty, in conse- 
quence of its great depth from the surface and its close 
relation to the brachial plexus of nerves. 

Operation of tying the Axillary artery in its first stage. 
The operation is extremely difficult, from the depth of 
the artery, and the difficulty of distinguishing it from 
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tho adjacent nerves of the brachial plexus, and 
account of the situation of tlie axillary vein and t 
probable occarruncc of troublesome venous honiorrbaa 
for these reasons tho ligature of the subclavian, in 
third stage, is generally preferred for the euro of axilla] 
anourism. The following mode of operating is f 
tially the same aa tliitt recommended by Mr, Hodgso 
Tlio patient should be seated in a reclining chair 
laid on a table, so us to let tho light fall on the site 
the operation. The arm being nbducted, a eemUao 
incision should bo next made, commencing withm : 
inch of tbo sternal end of the clavicle, and stopj^ 
short externally at tho edge of the deltoid musi^ 
order to avoid injuring the cephalic vein. This ini^sic 
will have its convexity turned downwards, and i 
divide the integuments and platysma myoidos. Th 
fibres of tho great pectoral muscle should then be divide 
in the same manner, iiud to the eatwo Orttent. On i 
tracting the lips of the wound, tho jiectoralis i 
muscle will be seen crossing it infuriorly. This muse 
may now bo relaxed, by bringing tho arm nearer to til 
side, and should then be depressed with a bhint instn 
ment, so as to give more I'oom to the operator, 
cautiously scraping through the areolar membrane, I 
acromial artery will be found projecting over tho « 
of the muscle, and will assist in guiding us to tt 
axillary artery: the costo-coracoid ligament may 1 
divided, if necessary, on a director. We should remeid 
her that tho anterior thoracic nerve ia in front of t 
artery; tho brachial plexus above and to the outeil 
of it; and the vein, which often swells suddenly out 
front of the artery during expiration, is on a j" 
anterior and internal to it. Having found tho artea 
the needle must bo passed i-ound it, from within C 
wards, in order to avoid injuring the vein, which ahon 
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be drawn inwards with a blunt hook or a cui-ved spatok. 
Before lightening the ligature, wo should ascortain tkit 
compression of ttio included part ro^traina the puUatiwi 
of the aimuriemal tumor. 

Miinrc recommends the following method: — "The 
patient should lie with the shoulder rather elevated, m 
that the artery may be a little Bepiirated from the vein; 
to attain this end the elbow must be four or five inches 
apart from the body: tlio surgeon then makes an incision 
two or three inches long, its external extremity com- 
meneing upon the internal part of the deltoid nmacle, 
and prolonged more or lees towards the internal ex- 
tremity of the clavicle; it should be parallel with the 
anterior edge of that bone, and about eight lines belov 
it. In giving this direction to the incision, an advantage 
arises in being able to arrive directly upon the vesaoli 
and nerves from before backwards, so that the artery 
can be more easily insulated ; on the contrary, when 
the incision is parallel with the layer of cellular tisaae 
separating the clavicular from the sternal portion of 
the great pectoral, it is true Its fibres are not divided, 
but the wound does not correspond loith the direction of the 
artery." The remaining steps of the operation constat 
in the transverse division of the fibres of the greater 
pectoral and in the tying of the artery. Manec's method 
is nearly similar to that recommended by Mr. Hodgson. 

To these methods it has been objected, by Home of 
the continental surgeons, that the pectoralis major 
muscle is divided transversely to a considerable extent, 
and the shoulder thereby considerably weakened ; they, 
therefore, prefer an incision in the course of its fibres, 
and separating its clavicular from ite sternal portion. 
The objection to the transverse division of the fibres of 
the great pectoral is more fanciful than real, whilst 
there is a decided objection to the plan of coming down 
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fipon the artery by cutting botwocn tho clavicular and 
literDal origins of tho poctoralis major muaelo, — viz. 

that thia incision will conduct us more directly upon 

ihe vein than upon the artery. 

' The operation of tying Vie Axillary artery in its second 
Mage has been roeonimended by Dclpech : he divides 
the peetoralis minor muscle and thus secures the artery 
In this stage. He has in this way twice taken up the 
lutory eucccsenilly for hemorrhage after amputation.* 

Operation of tying the Axillary artery in its third stage. 
ffhe artery may be reached either by cutting through 
the anterior wall of tho axilla, or through its base. If 
we pi-efer the former plan, we make our incision about 
tbree inches long, over the areolar interval between tho 
deltoid and great pectoral muscles, taking care not to 
Injure the cephalic vein. After scraping through some 
Areolar tissue, tho pectoralis minor musclo is exposed; 
and beneath it (i.e. nearer to tho base of tho axilla) wo 
ean feel tho common cord fonoed by tho vessels and 
nerves. Tho distended vein is then drawn inwards, and 
ttie artery which lies between the roots of the median 

lervo must be insulated carefully and tied. 
The opemtion through the base of the axilla may be 

Atus performed : — the patient being placed on a tahffi, 
fend the arm abducted and supinatod, an incision about 
4wo inches and a half in length should be cautiously 
^ade thi-ough the integuments and fascia of the axilla, 
Ir the direction of tho head of the humerus. Tho 
Itoraco-braohialis muscle will then form a good guide to 
ttte artery : by carefully scraping thi-ough the areolar 
tissue, tho axillary vein will bo exposed: the median 
Ocrve will also present itself, and may be drawn oul- 
jftarda while the vein is pressed inwards, and the aneu- 

' - ' •Phirurg. Cliniquc, vol. i. 
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riHrn-nccdlc carried caatiously roand the artery from 
within outwards. 

The axillary artery has been torn both by the attompti 
made to reduce a luxation of the hamems, and by the 
head of* the bone itself in the very act of being dislo- 
catiMl into the axilla : these occarrenees are exeeedin^y 
rans M. Floubert, of Souen, relates a case of the former, 
and the following very interesting example of the latter 
iH related by Mr. Adams, one of the surgeons to the 
iiiclimond Hospital, in the 35th number of Todd's Cy- 
dopardia of Anatomy and Physiolog}-. The laceration 
of the axillary artery was recognised a few minates 
after dislocation had occurred, and before any effort 
what ever had liccn made to restore the hunoLeros to itt 
])lu(:(!. 

( '(iRp, of Rupture of i?ie axillary artery^ caused by luxa- 
tion of ttut head of tlw humerus into the axilla. — ^John 
Sniitli, aged 50, was thrown down by a runaway horse 
one morning during the summer of 1833; in about ten 
niinulcs after this occurred he was brought to Jervis 
Street Hospital, when the writer, at that time one of the 
surgeons of the Institution, was prescribing for the 
ext(^rn patients. The man was in a cold perspiration, 
piillid, and ap])arently on the verge of syncope. The 
writer immediately observed that the patient had a dis- 
location of his letl humerus into the axilla, and proceed- 
ing to point out, as was his custom, to the clinical class, 
the diagnostic marks of the luxation, he noticed that 
the cavity of the axilla was filled up to a remarkable 
degree. This sudden filling up of the axilla ho imme^ 
diately concluded could bo attnbutcd to no other source 
than to the laceration of a large artery. Ho quickly 
sought for the pulse in the radial and brachial artciy 
of the dislocated limb, but no pulse could bo felt in any 
arterv below the site of the left subclavian, while the 
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poise, though feeble, could be readily felt at the heart, 
and in every external artery of the system, except in 
those of the dislocated arm. The writer then observed 
to the clinical class, that in this case there were two 
lesions to be noticed, namely, a dislocation into the 
axilla, the features of which were very well marked, 
complicated with a rupture of the axillary artery; in a 
word, besides the dislocation there was a diffused aneu- 
rism: the latter was unattended by any pulsation, so 
that he conjectured the artery was completely torn 
across. Ho did not long deliberate as to what course 
was the best to pursue under existing circumstances, 
because ho felt sure that, so far as the torn artery 
was concerned, if the head of the humerus was once 
restored to its place, this vessel would be in at least 
as fSsivorable a condition as it then was ; and secondly, 
that the state of prostration and debility the patient 
was in at that moment, offered an opportunity which, 
if once lost, might not again be afforded, of reducing 
easily the dislocation. Taking the patient, therefore, 
unawares, the writer placed his knee in the axilla of 
the dislocated arm, and then, slight extension having 
been made over this fulcrum, the bone, at the first trial, 
returned into the glenoid cavity. The patient was 
placed in bed in the Hospital, under the care of the late 
Mr. Wallace, whose day it was for admitting accidents. 
There was much more superficial ecchymosis about the 
axillary and subclavian regions, and along the inside of 
the left arm, than is usually observed after a simple 
dislocation of the head of the humerus. The deep axil- 
■ lary swelling remained stationary for some days, but no 
pulsation could be discovered either in it or in the arte- 
ries of the limb. A feeble and frequent pulse could be 
felt in the left subclavian, and in all the other arteries, 
as well as in the heart. After the space of ten days, 
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T. Wallace's month of attendance having expired, tho 
lee came under the care of Mr. O'Reilly, who, having 
sen satisfied that a diffused aneurism existed, and was 
1 the incroase, performed tho operation, at which the 
Titer was present, of tying the subclavian artery in 
le third stage of its course. Tho patient recovered 
Dd was discharged from the hospital about two months 
fterwarda ; he lost the last two fingers by gangrene, 
Mt whether from an attack of erysipelas, which sue- 
ieeded the operation, or from the effects of the liga- 
nre of the main artery of the limb, ia not clearly 
:nown. The man lived for many years afterwards in 
the immediate vicinity of the Richmond Hospital. 
TheaxiUaiy artery gives off the following branches: — 
Acromial, or Thoracica Thoracica Inferior. 

Acromialis. Infra, or Sub-scapular. 

Thoracica Saproma. Posterior Circamflex. 

Thoracica Alaris. Anterior Circumflex. 

The Acromial or Thoracica acromialis artery arises from 
the axillary in its first stage; it is a short thick axis; it 
arises a little below tho clavicle and pasaos forwards 
above the edge of the poctoralia minor muscle, which it 
Mparates from the subclavius musclo and ligamentum 
1)ieorno. It then advances towards the interval between 
the deltoid and peetoralis major muscles, and after send- 
ing some branches to the sorratiia magnus, pectoral, and 
mbclavius muscles, it terminates by dividing into a snpe- 
lor and inferior branch. The superior branch passes 
horizontally outwards beneath the deltoid muscle, and 
I lost in supplying the latter and the supra-spinatus 
nuBcle, and the scapuio-humeral and aeromio-clavicular 
irticulationa. The inferior brunch, or thoraciea-humera- 
, turns spirally round the cephalic vein, and descends 
rith it in the areolar interval between the deltoid and 
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great pectoral muscles, and is distributed to these mus- 
clos and to the hitegtimente. The acromial jirteiy ana&- 
tomoses with the eupra-scapular and poatorior circumflex. 

The Thoracica Supremn artery arises from the first 
stage of the axillary ; sometimes it arises Bepai-ately a 
little beneath the preceding, but more frequently it ia 
a branch of the acromial. It generally runs for some 
distance along the upper margin of the pectoralis minor, 
and then dosconds obliquely inwards between it and tbo 
pectoralis major, to both of which muscles it sends seve- 
ral branches: it ait^o supplies the mammary gland and 
integuments, and anastomoses with the intercostal and 
internal mammary arteries. 

The Thoracica Alaris artery is seldom found as a single 
trunk, its place being usually supplied by several smaller 
TOBsets : its origin ia from the second stage of the axil- 
lary. It divides into many branches which supply the 
aroolar tissao and glands of the axilla. 

In removing diseased glands from this cavity, the in- 
cautious division of the branches of this artery may be 
followed by smart hemorrhage, which will be difficult 
to control on account of the divided vessels retracting 
into the areolar tissue : to provide against this ocour^ 
renco. Professor Colles advised a ligature to be pasead 
round the vessel supplying the gland before it is divided^ 

The Thoracica Inferior, called also the thoracica hagu 
or c^vternal mammary artery, arises opposite the lowor 
margin of the pectoralis minor, or frequently whilst the 
artery is under cover of that muscle in its eeeond atage; 
it then descends obliquely inwards, concealed by tbf 
lower edge of the pectoralis major: it supplies theiA. 
muscles, and likewise the serratus anticus, intercostal^ 
mammary gland and integuments, and anastomoses wil 
the other thoracic arteries, the internal mammaiy, 
the intercostal arteries. 
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The Jnfra or Subscapulnr artery is of considerable 
size : it arises from the third stage of tlio asillarj-, op[jo- 
sito the inferior jnai'gin of the sub-sciipuiar mueule, to 
nrhich it sends one or tn~o branches, and then descends 
ftlong tho inferior margin till it reaches tbe internal edge 
of the long head of the triceps. Here it divides into 
An inferior and posterior branch : the inferior branch 
continues in the direction of tho trunk, and descends 
between the seiTatus magnns and latissimus dorsi mus- 
cles, to both of which, and totbc teres major, Ita branches 
»re distributed: at tbe inferior angle of the scapula it 
anastomoses with tho posterior scapular artery. The 
posterior branch, larger than tbe inferior, sinks into a 
triangular space bounded above by tho teres minor and 
Bub^capular muscles, below by tbe teres major and latis- 
simus dorsi, and externally by the long head of the tri- 
ceps, which, in this situation, eojtarates it from the pos- 
terior eireumflex artet^ : this branch supplies freely the 
inuscles bounding this triangular space, and then curves 
round tho axillary margin of the scapula to arrive in 
the fossa infra-spinata, being in this part of its course 
covered by the teres minor and by the infra-spinatus 
muscle. Here, lying close to bone, it divides into many 
branches, which supply tho infra-iipinatus muscle and 
Blioalder-joiut and anastomose with the posterior and 
superior scapular arteries. Tbe infra or sub-scnpular 
(H*tery sometimes arises in common with Ibo posterior 
<iireumQox. 

The Posterior Circumjlex artery is a little smaller than 
tbe preceding vessel, and arises close to it from tho 
posterior part of the axillary artery in its third stage : 
immediately after its origin it sinks into n quadrangular 
Space, bounded above by the sub-scapiilar and teres 
tninor muscles, inferiorly by the tendons of the teres 
major and latissimus dorsi, anteriorly by the humerus, 
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and posteriorly by the long head of tbo triceps: in 
passing through this space it winds round tho surgical 
neck of the humerua, accompanied by.the posterior cir- 
cumflex nerve. After giving a few branches to the teres 
minor and sub-scapularis rausolos, and to the shoulder- 
joint, it sinks beneath the deltoid muscle, into which it 
sends numerous branches, which anastomose with the 
Bupra-scapular, acromial, and anterior circumSox arte- 

The Anterior Oircumjlex artery is a very small but very 
constant branch : it passes horizontally forwards and 
outwards, covered by the cora co-bra c hi al is muscle and 
short head of tho biceps. It then crosses the bicipital 
groove, covered by its synovial membrane and by tho 
long head of the biceps, and sinks beneath tho deltoid 
muscle, in the substance of which it anastomoses with 
the posterior circumflex artery. The anterior circum- 
flex artery supplies tho cOracO-brachialis, biceps, and 
sub-Boapularia muscles. "While crossing behind the long 
head of the biceps, it sends a delicate branch upwards 
along the bicipital groove, to supply the head of the 
humerus and capsular ligament of the shoulder-joint. A 

It will be useful in the present stage of the dissection- * 
to take a glance at the principal arteries which form 
what is termed the scapular anastomosis. By means of* 
this free arterial communication around tho scapula, tha 
blood of the subclavian artery will readily find its wavn 
into the arm or fore-arm in eases where tho s 
has been tied in its second or third stages, or where t 
axillary artery has been tied in its first or second stag* 
Along the axillary margin of the scapula wo observe fUm 
continued branch of tho sub-scapular artery passind 
towai-ds the inferior angle of that bone : along the p 
terior or vertebral margin we see tlie posterior Bcapol 
passing towards the same point; and in relation wiu 
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the Buperior or coracoid margin we find the supra-BCapnlar 
artery. At the inferior angle at tlie scapula ii free coninm- 
nication exists between the posterior Bcapular and sub-sci- 
pular art«riea; at the posterior superior angle a similar cora- 
. municatioD eiiata between the posterior and supra-scapular 
arteries ; and at the glenoid angle, underneath the root of 
the acromial process, a free anastomosiB takes place between 
the supra-BCapuIar and the Bub-scapular arteries. Thus the 
axillary and BubclaTian arteries communicate freely with each 
other. 

VEINS OF THE ARM AND FORE-ARM. 

Before proceeding with the dissection of the brachial 
artery the student is recommended carefully to examine the 
superficial veins of the arm and fore-arm ; for this purpose 
he should reraovo the integuments from off the front of 
these parts, when the veins aud superficial ncrv^ will be 
exposed lying between the skin and fascia. 

Venceieefion-ia usually performed at the bend of the elbow, 
because there are in this situation a number of snperScial 
veins, easily made prominent and easily compresaed. On thft J 
outside of tbe bend of tlie elbow we observe f/ie cepJialic veStt 
ascending, having derived its principal origin from the cephalT ' 
vein of the thumb. On tbe inside we see the hasiltc fciM^.l 
which seems to bo a continuation of tbe small i ' 
little finger, termed vi^ihi siiluiildla. On the middle line of 1 
the front of the fore-arm we see the meiiiaa vein, which, li 
it approaches tbe elbow-joint, divides into an internal and ex- 
ternal branch : the iV;/pi'ii a? branch is the meiliav hasiltcv^H; 
it crosses in front of the brachial artery at a very acute angle, 
being separated from it immediately beneath the bend of the 
elbow, by the semilunar process of the biceps tendon, called 
also tbe semilunar fascia of the biceps: some of the brancheB 
of the internal cutaneous nerve pass in front of it, and otheE 
behind it The exiernat branch, smaller than tbe intenuil^S 
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to itelect the median cephalic vein in preference, at all eTonU 

until he has become eomewhut expert in performing the ope- 
ration. A wound of tUo urtery during venfBeection maj be 
denoted by the blood issuing in jerks, and being of a bright 
arterial color. These uppearaoees may esist, howeveir, wilh- 
ont any such wound, and therefore need not always csoite 
alarm : ou tJio contrary, the artery way be punctured without 
any particular symptom to indicate the accident. When there 
is reason, /j"«ni the great furce tciA -which Uie hloodUpro- 
jecteil, to suspect that this accident bos occurred, and there is 
no pain, swelling, nor effusion present, we luay apply a gra- 
duated compreHS, keep the limb (juiet, and wait the reaull, 
which may be varioua. Sometimes tho wounded vessel may 
Ileal without any unpleueaat oonsequonco : ia other cases, the 
external wound of the vein is healed, but the wound in tie 
posterior wall of the vein may form an adhesion with tho 
wound in the anterior wall of the artery, and tliua there re- 
mains a direct communication between the artery and vein. 
When this direct communication exisl^ between the two 
vessels, the affection is termed aneuritmal varix; but if the 
areolar tissue intervening between the two vesseb has been 
distended into tho forui of a sac, which establishes a medium 
of communioation between the artery and vein, then the 
disease is termed viiTicosi: anenrmn. The latt«r is the more 
serious, as it may terminate in aneurism of the artery; hut it 
is seldom that cither of them requires any operation. 

The student may now remove the veins and brachial app- 
neurosis, so as to expose the brachial artery. 



THE BBACniAI, ARTERY, 

This artery ia a continuation of the axillary: 
opposite the lower margin of the l«res major and latJagtin 
dnrsi tendons, passes ohli(tuely downwards and outwards, fl 
terminates nearly opposite the coronoid process of tho n 
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n the removal of the integumeots, the artery will be found 
'tying under cover of the brachial aponeurosis. After the 
Sponeuroaia has been removed, the vessel wiU be seen over- 
^lapped by the fleshy belly of the coraco-brachiuliB mnacle, 
then by the biceps muscle, and atili lower down covered by 
■the Bemilanar fascia derived from the tendon of the biceps : 
! are its anterior relations: nilei-nafli/ it is related, in 
■fcddition lo the integuments and fascia, to the basilic vein, to* 
the inferior profunda artery, and to the ulnar and inlcmal 
'outaneoua nerves; txteranUy it is related to the coraco-bru- 
%1iia1i3 and biceps muscles, and to an areolar interval placed 
■ 'iMtween the biceps and brachialis anticus: posteriorli/ it oor- 
'jfesponds first, to the triceps muscle, from wbich it is separated 
"by the superior proftinda artery and musoulo-spiral nerve; 
next it rests on the insertion of the ooraco-brachialis muscle ; 
md, in the remainder of its course, it lies upon the brachialis 
"^ntioQs. 

' The brachial nerves surround the artery, and are related to 
in tbe following order ; behind it, hut accompanying it 
rely for a short distance, is the musculo-spiral nerve : the 
'•external cutaneous nerve at first descends along its imtcr side, 
'leparating it from the coraco-braohialis muscle ; but lowor 
' down, it inclines outwards, perforates the lasUnomed muscle, 
*W)d loses ita relation to the artery. The internal cutaneous 
B lies at first on the iiisiih of the artery, being situated 
on the front of the ulnar nerve, which it consequently sepa- 
"lates from the median : lower down, the branches of the 
internal cutaneous nerve become superficial, and one principal 
filament covers the artery at its termination. The ulnar 
aerve descends on the inside of the vessel, but towards thtj 
middle of the humerus separates from it, and inclines still 
; internally, and accompanies the inferior profundu 
"tttery; and lastly, the median nerve lies on the outmde of 
*the hrschial artery above ; but lower down, at about the junc- 
-tioa of tbe lower with the two upper thirds of the aim, it 
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erosies tho artery, usually over its anterior surfaco^ in 
to arrive at the inner aide of the vossel. The jiet'tu i 
panying the artery are two in number, and are tern 
venre comite*: about the middle of the arm tbey d 

the basilic vein, which usually j 
fomtfls the brachial apoueuroste in 1] 
situution. Such are the relations 4 
the brachial artery in ita courgQ dovi 
the arm. At its termination it Btnbi 
into a triangular space, in front of the 
elbow-joint, bounded on the outride 
by the supinator radii long^a, and on 
the iuflido by the pronator radii tores 
muscle; the latter muscle overlapping 
the artery in this situation. Is thin 
spaco it lies on the brachialis aniicus 
muscle, having the tendon of the biceps 
to its outside, the median neire to 'H^ 
inside, while in front it is covered I 
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an aponeurotic slip of a Beraihiiar form, sent downwanis and 
iawards from the tendon of tbe biceps muscle to join the 
auti-hraehiai aponeurosia a little below the internal condyle : 
this ia called the semi/iinar fascia of the hiceps; its upper 
margin is concave and directed upwards and inwards; its 
ioBertion into the fascia of the fore-arm is much broader than 
its origin from the t«udoQ of the biceps. 

The Operation of tyinr/ the Brachial artery. This opera- 
tion may become necessary for the cure of aneurisms of this 
VQBsel, or in consequence of a wound inflicted on it or upon 
the radial, ulnar, or interosseous arteries. 

True Aneurism of the brachial artery, or that form of the 
disease which consists in a dilatation of all the coats of the 
Teasel, is extremely rare : Pcllctan mentions an example of it 
in his " Ctinique Chirurgicale," which Dupuytren stated was 
the only authentic case of the kind he knew of.* 

Aneurism of the Brachial artern dtpending upon a dis- 
eased eantlilion. of its coals, is also very rare. Mr. Liston 
observes, " I have treated but one such case ; it occurred iu 
the person of an old shipcarpcnter. Whilst at work as 
nsuaJ, he felt something snap in bis ami ; a pulsating tumor 
was soon al^rwards noticed, and before I was uaked to sec 
kim by Mr. Cheyne, of Leith, it had attained, during four 
'tnonths, fully the size of a hen's egg, and was evidently in 
part composed of solid matter. The brachial was tied and 
"every thing went on favorably ."'j' 

Diffuned False Ajievriem. By far the most frequent forms 
of aneurism of the brachial artory are those which arc the 
result of injuries inflicted upon the vessel, as in the operation 
,Df venffisection at the bend of the elbow. When the artery 
las been unfortunately wounded, the following results may 
liappon : the blood may escape freely from tbe wound in the 

> Le;uDa Ornlei, vol. i. p. Z4S. t VtM. Saig. p. SOfl. 



208 ANEUaiBMS OF BBACHIAL ARTBRV. 

arterf, and may pass ioto the areolar tissue of the limb U 
greater or leas extent : in Bome cases the extravasation I 
arterial blood ia bo conaiderable aa to reaoh nearly as higbd 
as the folda of the asiUa, and for a certain distaooe aleo b 
the elbow-joint; this haa been termed i, di£u»ed faltc 
ritm. This form of aneurism may occur also, from too greiA 
an anioant of pressure having been applied to the sac for tlw 
cure of 'the next variety we shdl epeak of, namely, the cir- 
cumicrihed fnhe. aneurism, the sac gives way and the blood 
becomes diffused throngh tbe limb. An instance of this kind 
is recorded by Mr. Ellis, one of the surgeons to Jervis Street 
Hospital ; he observes, " the pressure having been too forciU 
applied, the sac gave way and a diffused ; 
established,"* 

Clfcumi'fribi'.d Fal»e Aneurittn. After the infliction ofn 
wound upon the artery, the blood may escupc at once direcu 
thrungh the externul wound; if pressure be now made npt 
the wound, the general diffusion of the bluod may be pni 
vented, and a ])rooeHs of thickening may be set up in I 
areolar membrane surrounding the email quantity of bloi 
which has insinuated itself between the wound in tbe &rt«i 
and tlie integuments; this thickened areolar mombruie \ 
conies matted together by the effusion of coagulable lymfil 
and is ultimately converted into the cyst of the a 
which commnnicatfls with the canal of the wounded artery ; 
this has been termed a arcuTnicribed faUe ancurum. 

AneurUmal Yai-ix, and Varicoie Anfurium, form 
other varieties of aneurismal tumors resulting from a wonit^ 
of the artery during venieseotlon ; these two have 
already considered: the student will, however, do well to f 
collect that in the former there is a direct communioatll 
between the artery and the vein, whilst in tbo latter an intm^ 
vening eac ia situated between the two vessels. 

• Clin. Sar., p. OU. 



We shall now consider the treatment appliotibie W these 
four varieties of bnichial aneurism, the results of wouads in- 
Sicted upon the artery. 

With regard to the cireiemtcribed false anewrUm, Pro- 

wor Harrison remarks, '' I do not recollect a case of this 

sort of circumscribed aneurism, from the infliction of a 

simple wound, in which it has been necessary to open the 

or tie the art«ry below it; I am, therefore, disposed to 
|ilaoe full reliunoe od the practice of simply laying bare the 

il aa close to the tumor aa circum&taiices will permit, and 
tjiug it with a single hgature." Professor Colles, whose ex- 
perience aud great opportunity for observation render every 
practical remark of his worthy of attention, thus expresses 
himself on this subject iu his course of lectures on the 
Theory and Practice of Surgery : " I have operated repeatedly, 
kod with success, for the cure of circumscribed brachial 
Aneurism, in consequence of injury to the artery in perform- 
ing vcnieflection } I have also frequcatlj assisted others iu 
operating for the same cause, and with the same result; and 
I never yet found it necessary to open the ancurlsmal sac, or to 
look ibr the vessel below the tumor, or to apply more than one 
ligature around the artery, which, I think, ought always to 
be tied as near as possible to the seat of the disease ; for in 
this species of aneurism the coats of the vessel have not 
undergone any morbid change, as is generally the case in 
mneurism of the inferior extremity."* 

r. Cnsack has treated three coses of circumsoribed 
aneurism at the bend of the elbow from wounds in ventesec- 
tion, by compjvjwion.f The compresses were applied chiefly 
vjion the tumor, the compressing force was moderate ; the 
limb was bandaged with the " gantelet," from the fingers up- 
irds, according to Genga's method : blood was taken from 
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the patient by vcntcBoction, digitalis adniiniitttinHl, uad aliM- 
Into rest and low diet eujoiiied. The two first caava termi- 
nated llivorably under this trcatmeut; during the treatment 
of the third case, the oircuniseribed uneuriHOi beeame diffused. 
Suarpa adopted this mode of oompression for the core of oir- 
cumaeribed brachial aneurisniB. The method of treating 
aneurism, by compresnion of the artery ttiidlng In ihf (tneiiru- 
mill MC, has been successfully employed by Dr. Huttoii in^ 
ease of circumBCribed aueuriBtn of the brachial artery at 
bond of the elbow : the patient was a servant i^d ihirty-fa 
ho had been bled by a " country bleeder" for a pain id 
che^t. On his admission into Ibe Richmond Hospital, 
aneurismul tumor was circumscribed and about the siii 
[luUet's egg; it pulsated strongly and presented the 
charftcters of aneurism. Dr. Carte's compressing apparatus 
was employed; " with this the patient maintained the com- 
pression during six hours in succession; at the end of this 
period all pulHation hud csaaed and never returned."* If, 
however, these methods should fail in obliterating the eac of 
a circumscribed brachial aneurism, the surgeon may tie the 
artery leading to the tumor with a single ligature; and in 
dition, compr&isioQ of the entire limb, from the fingers as 
as the elbow, should be employed. 

Surgeons are now generally agreed as to the proper 
of treatment in eases of dieted /ahe ancti 
brachial artery ; the single ligature, which may be an! 
in the circumscribed aneurism, is not to be depended ootj 
this form. When the wound in the vessel is large, when 
extravasation of blood becomes considerable, when the ti 
faction of the limb estends upwards along the arm, and 
pies also the upper portion of the fore-arm, aocompanicd with 
pain and discoloration of the integuments, oompressioa will be 
worse than useless, and the single ligature on the artery leod- 
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ing to the wound wilt not BofBce; the free anastomoses of 
the vcbsgIs about tlie elbow-joint will allow the blood to flow 
freely from the wouuded tirtery, aud the bemorrbogc will coa- 
tiuuG without control. In a case of this description, there- 
fore, the only operation whiiih ean witb confidence be relied 

s to cut down with a. free incision upon the wounded 

»l, to turn out the coagulum of blood, and to tic the 
wtery above and below the wound. In speaking on this sub- 
ject Profeasor Harrison observes : " I now believe that very 
icw cases of diffused aneurism, cither of this or any other 
STtery, will admit of cure from the simple operation and ap- 
plication of a single ligature to the arteiy above the injured 
part, but that it will bo almost always necessary to lay open 
the tumor by a long incision, which should include, if poaaible, 
the original wound. \Vhon the injured vessel shall have been 
exposed, it may be raised by a probe, either introduced into 
it through the wound, or the aneurism- needle can be passed 
around it, and the artery tied first above and then beiow the 
opening."* Professor Porter observes : " But there ia still 
another case; and let us suppose a limb, into which a quantity 
of blood hajj been extravasated, not sufficient to cause a gan- 
grene of the part, hut still too abundant to admit a hope of its 
being absorbed. Here, I apprehend, the surgeon has no 
choice ; he must cut down, turn ont all the coagula he can 
Teach, in this way getting rid of that which would be a sub- 
Beqnent source of irritation, and then tie the vessel above and 
below the aperture."f 

'e arc anxiona, however, to impress upon the mind of the 
student, that in coaes of simple puncture of the brachial 
artery, as in vensesection, or where there is no ostensive effu- 

of arterial blood to create alarm, there is no neoessity for 
immediate operation. The constitutional disturbance conse- 
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qocnt upon the wound, and the alann into which 
ia thrown from the agitation and terror betrayed 

successful operator, at the instant when ho is an 
mischief he haa done, s4dcd to the shock austui 
alarm and precipitancy of a haaty operation perfoi 
such circumstODCca, — all contribute tJi induce such 
the patient's system as to render it yeiy unfavora 
hculitig of the wound, and eccondory hemorrhage 
known to result from such unnecesBary interfer 
cases, therefore, not demanding immcdiata ope: 
student is rccomiucnded to apply judicious comj: 
means of graduated compresses laid carefully om 
other upon the wound, so as to correspond to the or 
bleeding vcnhcI, a.nd to surround all by means of a 
buiiduj^c, coiled round the elbow a suSicicnt numbe 
to secure the compresses in their proper situation. 
form of bandage has been preferred by some fiurg 
called tlio "gantclet" of Genga; it consists of narro 
bandage with which each finger was enveloped t 
these uiet above the wrist, from which point a brot 
was carried round the fore-arm, and round the elbo 
compresses which had been previously applied; til 
was also carried round the arm up towards the axil 
mode of treatment by compression, in conjunction 
per position, absolute rest, low diet, &c., has prov« 
cases decidedly succcsaful, and until it fail, the oj 
unnecessary and may be uiisclucvoua. 

With regard to the treatment required for < 
varU, and for the mricose ani-urium, we have a 
served that it is seldom that cither of them ret 
operaUou : the method of compression already a 
either upon the diseased part or upon the braol 
leading to it, may be employed with considerable i 
l>r. William Hunter advised that nothing should 1 
the way of operation in these cases where there shi 
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considerable alteration in tlie tuinor. Sir A. Cooper enter- 
tained the aatne objection to the operation. Tf, however, the 
disease should continue to increase in size, if e. thinning of 
the integuments over the tumor, or over the sac, as in (ho 
varicose oneunBrn, should occur bo as to threaten an effufiion 
of blood into the limb, or from an ulcerated opening in the 
integuments, the surgeon will be obliged to tie the brachial 
artery, not with a single ligature passed round the vessel lead- 
ing tti the aneurism, but having cut into the sac and having 
tnmcd out the coagulum, he should tie the artery both above 
and below the wound in the vessel. 

Operation of fi/ing the Brachial Artery in the mperior 
third of the arm. The arm being abducted and rotated out- 
irards for the purpose of diminishing the depth of the wound, 
an iuciaion, about two inches and a half long, may be made 
over the ulnar margin of the coraco-bracbialis muscle, the 
belly of which may be feit through the inleguments. This 
riioald be done with much caution, us the integuments are 
thin in this situation, and the basilic vein may sometjmea, 
though rarely, lie superficial to the brachial aponeurosis; 
moreover, the internal outjineous nerve lies here immediately 
underneath the skin. The fascia being next divided on a 
director to the name extent, the areolar tissue may be scraped 
Ibrough with the handle of a knife till the artery and nervea 
•re brought into view. The vein formed by the union of the 
bssiUc vein with the venm eomit«3, together with the internal 
cutaneous and ulnar nerves, may be drawn to the inside, and 
the median nerve to the outside, ond the needle ]iu,ssed from 
within outwards. The separation of the artery and nerves 
will be facilitated by flexing the limb. 

The operator will bear in mind the possibility of a high 
bifurcation, and of the superior profunda artery arising from 
tbe posterior eircumflex and assuming the position of the 
bnohid art«ry. 
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Ligature of ilie Brachial Artery in the mirlflle of th 
The elbow-joint being exteuded und the arm rotated outwanl^ 
an inciEion should be niade, about two iuchea and a half looi, 
on the internal margin of the bieeps muscle. Having divLded 
the integuments and drawn the vein or veins out of the Waj, 
the fascia should n<32t be divided on a, director. In mmt 
cases the basilio vein lies beneath the fascia in this sitnutltn. 
By drawing outwards the biceps muscle with a blunt retnictOT, 
the artery may be exposed, with a small vein freqnently lying 
on either side, and the median nerve usually in front of it. 
The nerve is to be drawu to the inside, and the needle passed 
from within outwards. The opcnttor should reuicmhcr thit 
internal and posterior to the brachial artery, in this sitnatiim. 
the inferior profunda artery descends in company with the 
uloar nerve, the nerve lying to the inner side: to avoid ^ng 
the latter artery in mistake, he should Urst take care to direct 
the edge of his knife, not backwards, but towards the centre 
Or axis of the humerus, and afterwards satisfy himself tliRi 
the compression of the vessel stops the pulsation in the aneu- 
rism ul tumor. 

Should there be two vessels, and that the compression af 
both be found necessary to cause the pulsation of the sao to 
cease, Imlk of them should be tied. 

If the operation be performed in the inferior thtrif of Iht 
arm, the surgeon will meet with the internal cutaneous nerve 
and basilic vein in his first incisions j and after having out 
through the brachial aponeurosis he will look for the biceps 
tendon, the inner edge of which will be his ^ide to th* 
artery in this situation : the median nerve will he found atoll 
more iut«rtinlly, lying at the inner side of the artery. 

Ligature of the Brachial Arte}y at the bend of the elboa. 
The elbow-joint being extended, the hand supinuted, an in- 
cision may be made, commencing at the internal margin of 
the median basilic vein, about an inch above the iDt^mal 
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idyle, and carried downwards and a little outwards for 
riKive two inches and a hall', along the radial margin of the 
pronator radii teres muscle. The vein and cxterDal lip of the 
ironnd being drawn outwards, the fascia and semilunar pro- 
of the biceps tendon may be successively divided on a 
director. At the bottom of the wound wiU be found the 
IncepH tendon externally, the median nerve internally, and the 
artery between both and a little behind them. The needle 
nay then be passed behind tho art«ry from within outwards. 
Several small branches of the internal cutaneous nerve are 
ecessarily divided in this operation. The superficial veins 
bonld be carefully kept out of the way ; if one of them, 
owever, should unavoidably interfere with the operation, 
'elpeau advises to "cut it between two ligatures, or even 
rithout this precaution, if not very large." 
If the operation be performed for a wound in the artery 
impanied with an extravasation of arterial blood, we should 
it through the sac and turn out tho coa^iated blood: the 
irgeon will be obliged, generally speaking, to relaK the 
lurniquet in order to ascertain the situation of tho orifice in 
le bleeding vessel, and by the introduction of a probe in the 
he will be able still more clearly to discover its pre- 
situation and extent. Having raised the artery from its 
and separated it from the median nerve, a double ligature 
Aould he passed beneath it: this ligature should bo aftcr- 
inrds divided into its two separate portions, and tho artery 
■Beared above and below the wound. This is tbe treatment 
which Scarpa recommends for diffuse aneurism following a 
Vonnd of the brachial artery. 

The surgeon would, however, do well to remember that 
where there has been a considerable extravasation of blood 
the result of the wound of the artery, into the areolar 
nue of tho limb, the relative position of the parts will be 
■cally altered from that which wa have just described. The 
itire of tbe bend of the elbow may bo found filled with ooi^- 
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latcd blood and DDOrinDuelydi»tended,eo that in nrdor tool 
a, view of tlie tendon or of tho nerve or arlery, it will be et 
dally neei-marff to turn out completely the cuogula, itnd thn ' 
ouly can he expect to discover the bleeding vessel. 

The branches of the bruohiui artery hb it passes aloDg ^ij 
arm are tho following: — 

Superior Pmfiinda. Inferior Profunda. 

Arteria Nutritia. Anastomotio. 

Muscular. 

The Snperior profunda ariei-i/ arises a little bcnetith | 
coDJoiued tendoDs of the teres mujor and latissiiuas ( 
muscles, and then sinks, in company nith tho niuscolo-Bji 
nerve, into a canal ibrmod by the three headti of the t 
muscle and the bone. From the back of the liutnerus 3 
winds round to its outside in a spiral groovo, which may be 
observed on that bono beneath tho insertion of the deltoid 
muscle: here it divides into two braDches, an anterior and 
posterior. The anterior pierces the external iotcrmuscular 
ligament, and, aocompauied by the niusculo-Bpiral nerve, 
descends in a groovo between the brachialis anticus and supi- 
nator longus muscles, lo aoastomoso with the anterior radial 
recurrent artery. In this groove it is covered by the exlemsl 
cutaneous and masculo-spiral nerves, and still more sQ|ij 
fioiully by tho cephalic vein. The poelcnor braacb desce 
in the substancQ of the triceps muscle, to which it 8 
numerous small branches, and terminates in auastomi 
with the anterior branch and with the posterior intero 
and ulnar recurrents. The superior profunda artery is q 
very large, particularly when it arises from the poaterioi A8 
cumflex. 

The Arlcria NiUrilia, or mitritioug nrtery of (hi: hiimervt, 
arises high up from the brachial, below the superior profundi, 
and penetrates the oblique canal that may be observed on ths 
inside of tho humerus, taking the direction downwards through 
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■ttie compact tissue of tlio bone, tovrards the elbow-joint. It 
roppties the medullary menibrano and cancellated structure of 
'the boue, and anastomoses with its other nutritious arteries, 
which are much Bmaller, and enter at various points, particu- 
larly near the extremities. Professor Harrison relates a case 
in which an aneurism of this artery ensued on a fracture of 
the humerus, and amputation was deemed necessary.* 

The Inferior profunda artery arises nearly opposil« the 
inaertion of the coraco-brochialis muscle, and descends on tho 
Kitaide of the ulnar nerve, pierces with it the internal intcr- 
Buscalar ligament, and descends between this ligament and 
liie trioepB muscle to tho interval between tho internal con- 
'dyle of tho humerus and the olecranon process of the ulua, 
' "where it is covered by the ulnar nerve, and anastomoses with 
the posterior ulnar recurrent artery, and with branches from 
-the anastomotic artery. In this course it supplies the integu- 
tuents of the arm, and the biceps and triceps muscles. This 
artery may be small, absent, or double, or may arise in com- 
toon with the superior profunda. 

The Anastomotic artery arises from the inside of the 
lirachial, a little above the bend of the elbow ; it then descends 
%tth a slight degree of obliquity inwards, anastomoses with 
) anterior lUnar recurrent, pierces the internal intermus- 
'inlor ligament, and terminates between the internal condyle and 
'olecranon process, in anastomosing with the inferior profunda 
artery and the posterior ulnar recurrent. The anastomotic 
.Vtery varies considerably in size, being usually small, but 
'■ometimes as large as the inferior profunda. 

The Muscvlar bra-ncTies are distributed in all directions: 
acme go forwards to the biceps muscle, others backwards to 
the brachialis antieus ; a third set are distributed cxternatly 
<to the coraco-brachialis muscle; and a fourth internally, es- 
•tend to the pectoral muscles. 

* Har{(iaal Aaatoo}' of the Artcriss, p. 180. 
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At the bead of the elbow, the brttchial artery d 
two terminating branches. ProfeaBor Harmon 
division to a point opposite to the coronoid pro 
ulna; and Professor Quoin states that the uBoal 
little below the elbow-joint. 

The terminating branches are the following : — 
Ulnar Artery. Badial Arti 

The Ulnar Aetehy, larger than the radial, ] 
first obliquely downwards oad inwards beneath tl 
radii teres muscle, the deep head of which sepan 
the median ncrvo ; then, beneath the flexor car] 
palmaris longus, and flexor sublimis digitorum mi 
this course it lies on the flexor profundus, and 
accompanied by a filament of communication be 
median and the ulnar ncrrca. In the remundero 
to the annular ligament of the carpus, it descend 
on the flexor profundus muscle, covered by the I 
ulnarifl and flexor sublimis, and may be exposed 1 
the fascia and separating these two loat-mentiooe 
OJ) it approaches the wrist-joint it is placed betwcc 
don of the flexor sublimis on ila radial side, and 
carpi ulnaris on its ulnar side. It is joined at an i 
by the ulnar nerve at the junction of the superior i 
thirds of the fore-ami, after which it has this nervo 
side as far down as the wrist-joint. Finally it gel 
palm of the hand by descending in fAint of the on 
meiit, covered, however, by an aponeurotic slip, 
the front of that li^nunent to the pisiform bone. In 
tion the nerve lies a little posterior to the artery. 

Tho ulnar artery gives off the following branches 

Anterior Ulnar Kecurront. Anterior Carpal. 

Posterior Ulnar Beeurrout. Posterior Carpal. 

Common Interosaeal. Communicating 

Muscular Branches. Comraunicana 1 

Superficial Palmar, 
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The Anteriir Ulnar recurrent 13 small, and sometimea, 
together with the posterior ulnar recurrent, comeH Irom a 
eingle ttuuk common to them both ; it passes obli<|uely dowo- 
wards and inwards in the first instance between the pronator 
t«rea and brachialis autlcus muscles, and tben, curving up- 
wards, gains the front of the internal condyle, and auastiv 
moses with the anastomotic branch of the brachial artery. 
In this course it supplies the brachialis antieus, pronator teres, 
fiexor carpi radialis, and flosor aublimis muscles. 

The Posterior Ulnar recurrent, much larger than the pre- 
ceding, descends at first a little inwards, between the flcsor 
.profundus digitorum, which lies behind it, and the muscles 
Brising from the internal condyle, which lie in front. It then 
jlsceDds parallel to the ulnar nerve and between the heads of 

1 flexor carpi ulnaris, to arrive at the interval between the 
bternal condyle and olecranon process; here it terminates in 
IBonimunicatiug with the anostomotio and inferior profunda 
bruuch of the brachial, having previously supplied the above- 
tnentioned muscles, besides the elbow-joint, ulnar nerve and 
integuments, The superior radio-ulnar articulation is sup- 
plied by a small artery, arterla artkularis cuhiti mtdta, 
nrlitch, according to Meyer, arises &om the brachial, ulnar, or 
IBteroEseal artery; this small artery passes into the joint and 
■applies the syuovial membrane ; he says it la analogous U> 
lie posterior articular artery of the knee-joint. 

The Common InUroneal artery comes off immediately 
below the recurrents, and descends backwards and outwards 
lo the superior mar^n of the interosseous ligament, where it 
divides into the anterior and posterior interosseal arteries. 
Before its division it gives off a small but pretty conetant 
KTter)', the cmics nervi mtdiani, which accompanies the 
median nerve to the wrist, where it terminates : occasionally 
llkis artery is of considerable size, and joins the superficial 
palninr areh: it is sometimes a branch of the ulnar. The 
Aiiterior tnteroMeat artery descends on the front of the inter- 
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osseous ligament, between the flcsor pollicia longtw and fl 
digitorum profnudus muscles, being covered and acoompa 
doirn the fore-arm by a branch of the median nerve; i 
conrse dovm the fore-arm it sends email branches to the oil 
cles ID relation to it, and two or three very email peifonidl 
arteries which pass through the interosseous ligament I 
supply the deep-seated muscles on the back of the fitrfrai 
Having arrived at the pronator quadratus muscle, the antar 
interosseal divides into two branches : one supplies this in: 
ele, and tormioates in anastomosing with the carpal arterif 
and the deep palmar arch ; the other passes hnckvoii 
through an oval opening in the lower portion of the inti 
osseous ligament, to anastomose with the posterior carpal si 
posterior interosaenl arteries, Tho Poeterior iaCervut 
arterif posses downwards and backwards, between the anten 
oblique and interosseous ligaments, and, having thus anin 
at tho posterior superior part of the fore-arm, gives off d 
interoueal rtcvrrent branch, improperly called the "poitei 
radial recurrent artery," whieh ascends between the eupinsU 
brevis and anconeus musoles, and then through tlie foM 
between the esternul condyle of the humerus ond the oloo 
Don process: after piercing tho triceps muscle it terminal 
in anastomosing with the superior profunda and post«ri( 
ulnar recurrent arteries, AJt«r giving off this recurred 
branch, the posterior interosseal artery descends nu the bsi 
of tho foro-arm, not lying on the interoaaeoua ligament, b 
placed between the superficial and deep layer of mufioles. 
this course it is accompanied by a branch of the mnsculi 
spu^l nerve, and gives off numerous branches to the si 
ing muscles ; at the wrist the artery becomes very small, i 
terminates in anastomosing with the anterior interosseal i 
the posterior carpal arteries. 

The Mmculnr braiwhes pass off from the ulnar artery in il 
course along the fore-arm, and supply the various i 
with which it is related. 
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The Anterior carpal branch, extremely small, passes liori- 
Enntally outwards, along the inferior margin of the pronator 
quudrutas iQuaele, and behind the tendons of the superficial 
and deep flexors. It anastomoses with the anterior carpal 
branch of the radial artery. 

»ThB Fotlerior carpal branch ooraes off about an inch and 
k half above the pisiform bone ; it winds roand the inferior 
extremity of the ulna to the bock of the carpus, in pa£sing 
hcneuth the tendon of the flexor ulnaris muscle : it sends 
BmaJl branches to the little finger, and terminates by anasto- 
mosing with the posterior carpal branch of the radial 

After the ulnar artery has arrived in the palm of the 
band, it terminates by dividing into the oommnnieans pro- 
IVinda and palmaris superficialis branches. 

The CommMnica-ns profunda should not be diaaeeted till 
vie palmaris superficialis and superficial palmar arch of arte- 
ries have been examined. It passes obliquely downwards and 
feffal'ds, between the pisiform bone and unciform process of 
the unciform bone, lying Ruperficial to the ligament which 
Connects these bones; it ncKt passes between the origin of 
abductor minimi digiti internally, and the origin of the 
flesor minimi digiti externally; it then turns outwards, be- 
neath the two muscles arising from the unciform process, vi*., 
the short flexor and opponena minimi digit!, to join the 
palmaris profunda, a branch of the radial, and so to form the 
deep palmar arch. In this course it is accompanied by a 
krge branch of the ulnar nerve which lies superficial to it. 

The Saperf did palmar arieri/ is usually much larger than 
"ifce preceding. It winds downwards and outwards, bcnoath 
illie palmar aponeurosis, to inosculate with the superficialis 
^olae, a branch of the radial artery; and thus forms the su- 
perfioiul palmar arch. 

SUPERTIOIAX PALMAB AACH. 

The Superficial palmar arch of arteries correaponda 
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nearly to tho semicircular fold on the palm of 
r .{ j which circumscribes the muscles of the thuml 

general; smaller than the deep arch, and its conye 
looks downwards and inwards, is nearer to the 
anterioTly it is covered by the integuments i 
aponeurosis : posteriorly it lies on the flexor tendc 
divisions of the median nerve ua they pass to the \ 
tho fore-arm we see the radial and ulnar arteric 
tween their corresponding nerves; but in the hai 
is reversed, the nerves being situated between th 
arteries. 

The branches of the superficial palmar arch 
from its concavity and from its convexity. 

The Branches from the Concavity of the Superfii 
Arch are small and numerous : they supply the 
the flexor muscles, the lumbricales, lower por 
median nerve, the annular ligament, and parts ii 
diate vicinity; and anastomose with branches o\ 
and ulnar arteries. 

The Branches from the Convexity of the Superfi 
Arch are the four digital arteries. 

The First Di(jital artery, or the most internal, 
ulnar side of the little finger; the second adva 
cleft between the little and ring fingers; the t 
clcfl between the middle and ring fingers; and tl 
the cleft between the middle and index fingers : ei 
then bifurcates to supply the opposed surfaces of 
■ ive fingers. These digital arteries follow the a 

lateral margins of the fingers, supplying the digi 
tions and synovial sheaths, and forming a vase 
beneath the nail of each finger. Those of the 
frequently communicate both in its anterior ai 
regions, and opposite the ungual phalanx meet 
of an arch, the concavity of which looks towardi 
and from the convexity of which are sent of 

/ 
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minute vessels to supply the extremities of the fingers. The 
digital nerves are superficial, that is, anterior to the arteries ; 
the latter either pierce or cross the nerves in order to obtain 
this position. 

It is of importance to know the precise spot at which the 
biforcation of the second, third, and fourth digital arteries 
takes place, in order that the surgeon may avoid wounding 
these arteries when making the necessary incisions into the 
palm of the hand, for the purpose of giving exit to matter in 
its locality. If we examine the palm of the hand, we will 
find a fold or crease running somewhat transversely from one 
side to the other, and corresponding to the palmar surface of 
the metacarpo-phalangeal articulations of the four fingers. 
If we measure from this fold forwards to the lunated margin 
of each of the three webs between the fingers, we will find 
the distance of each to be from about an inch and a quarter 
to an inch and a half: the bifurcation of each of the digital 
arteries will be found to correspond to about the central 
point between the fold and the anterior or lunated border of 
the web. 

Operation of tying the Ulnar Artery. — If the ulnar artery 
be wounded in its superior third, we may either adopt the 
method recommended by Mr. Guthrie, and cut down through 
the mass of muscles which covers it, taking care to avoid the 
median nerve ; or we may tie the brachial artery in its in- 
ferior third : the latter proceeding, in conjunction with the 
employment of graduated compresses and bandages to the 
part of the limb below this, is to be preferred. If the upper 
part of the ulnar artery be affected with aneurism, tying the 
brachial is the only proper course. If it be necessary to tie 
the ulnar artery lower down, as in cases of wounds, it will be 
readily found by cutting on the interval between the flexor 
sublimis digitorum and flexor carpi ulnaris. The fascia 
should be divided on a director, and the needle carried round 
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the vessel from within outwards^ taking care to avoid the 
nerve which lies to its ulnar side^ and the yense comites which 
lie one on either side. 

Wounds of the palmar arch generally bleed profnselj. 
If a spouting vessel present itself^ it may be seized with 
the tenaculum^ and secured in a ligature. This practioei 
however, is seldom available, as the blood generally flows 
from a number of orifices, which are by no means distinct 
In such case the surgeon should close the wound, and employ 
a bandage with graduated compresses ; or, if this should fiul, 
he may introduce into it a bit of sponge, covered with gaoie 
to prevent the lymph effused from lodging in its cells, and 
then apply the bandage and compresses as before : this, with 
the temporary application of the tourniquet to the brachial 
artery, or the application of compresses placed on the tdnar 
and radial arteries, will usually be sufficient even in severe 
cases. Sometimes, however, it may be necessary to tie one or 
both arteries of the fore-arm : even after this the hemorrhage 
has continued, and in an instance of the kind, Mr. Adams 
has succeeded in restraining the bleeding by the application 
of a compress and bandage over the back of the wrist, so as 
to exercise pressure on the dorsal carpal arteries. If the 
wound be towards the radial side, we should tie the radial 
first ; and if on the ulnar side, the ulnar artery should be first 
secured. It should be recollected that sometimes the artery 
accompanying the median nerve, and the anterior interosseal 
artery, are particularly large, and terminate in the superficial 
or deep arch. 

The Kadial Artery, smaller than the ulnar, but more 
in the direction of the brachial artery, descends towards the 
wrist, being related j)08tertorli/y from above downwards, to the 
tendon of the biceps, the insertion of the supinator brevis, 
the pronator teres, the radial origin of the flexor sublimis, 
the flexor pollicis longus, and the pronator quadratus muscles: 
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extwmaUs, it is related to the supinator longus muscle, wliich 
orerl^w it a little ; and hdemalli/ to the pronator tevea above, 
M)d flexor carpi radialis lower down. Anteriorly it is covered 
only by fascia, integumeots, and the 
approximation of the muscles at either 
aide. Thus in the upper part of ita 
course the artery will be found be- 
tween the supinator longus and pro- 
teres, whilst below this it lica 
between the eupinator radii lougua 
■nd flexor carpi rttdialia. The radial 
artery is aeconipanied by two \ 
the venm comiles, and in the two 
aaperior thirds of the fore-arm by 
the radial branch of the musoulo- 
Bpir&l nerve, which lies to ita outer 
or radial uide: below tliis point the 
twre fuTsokes the artet; and vinds 
toond the oataide of the radiu^ 
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pnssing nnderneatli tbc teadoD of the Rnpinotor rsdii long 
in orUcr tu urrivu at the outer aide of the poBterior part of e| 
fore-arm. At the lower eitremity of the fore-arm the ai 
turns round the external lateral ligament of the wrist-joH 
being parallel to the radial extensor toubcIcb, and coietl 
by the extensor miucles of the thDml), 
Uere it pierues the abductor iadicis 
inanuB muscle, and terminates, i 
crossing the palm of the hand, under 
the name of the palmaria profunda. 
As the artery ia piLssing obliquely 
across the back of tho out«r portion 
of the wrist, it will be found lodged 
in a triangular npacQ, tho base of 
which corresponds to tho back put 
of tho lower extremity of the radina; 
tho apex ia situated at the motocarpil 
boncoflho thumb; one side ia forn 
by the oxt«nsor Bcaiindi intemoi^ 
pollicis anil extensor carpi 
longus; and the other, or radial b 
is formed by the tendon of the 4 
tensor priini internodii pollicie. 
mediately underneath the 
menta covering this hollow space, 4 
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find the origin of the radial vein and some branches of tho 
ndial division of the muBoulo-spiral nerve. 

The branches of the radial artery are the following ; — 

Badial Recurrent. Dorsalis Follicis. 

Muscular. Metacarpal. 

Superficialis Volas. Kadialis Indicia. 

Anterior Carpal, Princepa PolUeis. 

Poaterior Cajpal. Pahnaris Profunda. 

The Radial recurrent. This hranoh, which arises high up 
io tho fore-arm, proceeds at first in a curved direction out- 
warda, the convesity of the curve looking downwards and 
lying below the radio.hnmeral artioulation : it then ascends 
on the front of the supinator brevis, in the groove between 
tiie supinator tonguB and brachialis anticus, where it anasto- 
Bioses with the superior profunda artery : from the convexity 
of its arch it sends many branches downwards tfl be lost in 
&e supinator brevis and snpinator longus muscles, and in the 
-upper extremities of the extensor mnsolea. 

The Mastmfar branches. In its course down the fore-arm, 
tbe radial artery sends branches to the adjacent maseles, and 
tlirough the aponeurosis to the integuments. 

The SapfrfciafiB Tolx. This is usually a small branch; 
Bometimes, however, it is very eonaiderablo. It descends on 
the front of the annular ligament of the wrist ; then over, or 
through the origins of the small muscles belonging to the 
thumb. It next turns inwards, beneath the palmar aponeu- 
rosis, and, by anostoTOOsing with the superficial palmar branch 
of the ulnar artery, coutributcs to form the superficial palmar 

oh already described. 

The Anterior Carpal artery is small but constant. It runs 
fransversely inwards, along the inferior margin of the pro- 
ealar quadratus, to anastomose with a similar branch from 
tiie ulnar. 

The Posterior Carpal arli-ri/ is very much larger than the 



228 BftANCDES OF THE RADIAL. 

anterior. Its origin oorrcsponiis lo the outer edge of the 
esteDBOT carpi rndialis ton;^ muscle, uod 'ib nearly oppoaiu 
tlic interral between the first and second range gf carpid 
hones. It passes almost horizontaliy tawurde, lying on the 
eocood row of carpal bones, covered by the radial czUMUon 
and the exteasora of the fingers, to 
anastomose with the posterior c>rpal 
branch of the ulnar iirt«ry J its gajtenor 
branches are distributed to the wrist' 
joint, and communicatfinith theanlerior 
interosaeal; ita in/eriur branohcs an 
the tccond, third, mid fourth pe.r/<iraiajj 
arteriet, each of which sinlcs between 
the heads of the corresponding doi3»l 
interosseous muaole, to join the deep 
palmar arch : the trunk of the raditl 
artery may be considered the Jimt jin- 
foralitig artery, as it picroea the fiist 
interosseous muscle, or abductor indicia 
msDus, in a similar manner. BeTcn 
these arteries pierce tlie muscles, thej 
send oCT intorosseol branches, nhieb 
descend between the interosseous mns- 
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les and integuniCDts, and oeoa.sionally pierce the lower part 
of the iuteroaseous space, to juia the digital branches of 
the palmar arch. 

The DijnalU Pollids. Before the radial artery sinks be- 
tween the two first metacarpal bones, it gives a branch or 
branches to the posterior surface of the mctaearpal bono of 
the thumb; it also frei]uentlj gives off a slender branch that 
descends on the cutaneous surface of the abductor indicis 

The Metacarpal arfery, or dorsalh inrficis, is vory variable 
size, being sometimes diminutive, and at other times ex- 
trcmely large. Sometimes it seems to be a continuation of 
radial. It descends over the metacarpal bone of the index 
finger, and sinks between the second and third metacarpal 
bones, to join the digital branch of the superficial palmar arch 
that supplies the adjacent sides of the index and middle 

The Radtalis Indicit descends between the abductor indicis 
■Uid adductor polliois : it tbeu follows the external margin of 
the index finger, and, at its extremity, anustomoaea with the 
internal digital branch of the same finger. 

The Princrpi Pollicu, or digital artery of the thumb, 
descends between the abductor indicis and deep head of the 
sliortcr fiexor polHcia. It then follows the internal margin of 
e thumb, and anastomoses witb the other small digital vea- 
ls whioh run along the dorsal aspect of the thumb. 
In some eases the radialis indicis and princcpspoUicis arise 
tijr a common trunk, which descends to the lower part of the 
first interosseous space before it bifurcates : this is described 
the regular disposition by Cloquet and Bojer. Professor 
Harrison dcHcribes the radial artery as terminating by dividing 
faiU> three branches; the radialis indicis, princeps polliciSf 
Kud palmaris profunda. 

The PalmarU Projimda. This is the proper termination 
' tfau radial artery ; it passes horizontally inwards, between 



'ZdO DEEP I'AI.MAK AKCII. 

tlio metacarpal bones and interoaseuus mimclcn irMoh nt 
biiliiud it, atid the adductor pollicis and flexor tc-ndons wMA 
lie in front. It then unitca with the deep tcnuiuating brand 
of the alnat, thus fbrmiug tbe deep palmar arch. 

DEEP PALMAB ABCH. 

The Derp palmar arch of arfcriK» is covered in front lij 
all the nervoi;, lendotii), und inusoles of the pitliu of tlie bund. 




except by the int«rosaeoaa musclM, which, together with the 
nictaearpal bones, lie behind it. It crosaea these bones nearij 
at right angles, lying cloae to their carpal oxtreniitics, and 
forming a. alight curvatnre, the convexity of which loob 
towards the phalanges. This arch is accompanied by a braacb 
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of the ulnar nerve, which passes in compfloy with the com- 
niunicuuH profunda lirniK'li of the ulnar artery iutu this dccp- 
seatcd eituatioa of thii hand : tLc uerve liea on the anterior 
surface of the urch and terminates in the muscles of the thumb. 
The deep palmar arch gives off the following branches : — 

Anterior. Superior. 

Posterior. Inferior. 

The anterior hranchei arc small, and are lost in the lambri- 
coles muscles. 

The jiosferior brattchei, three in number, pass backwards 
towards the second, third, and fourth interosscoas spaces : 
each of them penetrates between the two origins of the cor- 
rcspondiag dorsal interosseous muscle, to conimnnicatc with 
the posterior carpal artery; these arteries may therefore be 
indifferently considered as branchca of the last-mentioned 
artery, or of the deep arch. 

The superior hranditii are Bmall, and are lost on the carpus. 

The inferior branchei, three or four in number, descend 
along the interosseous spaces, and anastomose with the digital 
branches of the superficial palmar arch. 

Operiilion of ti/iiuj the Radial Arlvr//. The radial artery 
may be tied in the upper part of the fore-arm by raakiug an 
jncisiun over the interval between the pronator radii teres and 
r longus. In the lower part of the fore-arm it will be 
found between the flexor carpi radialis and supinator longus. 
In cither ease, after making the incision through the integu,- 
ueiitj!, the fascia should be divided on a director : a small vein 
■irill be found on cither side of the artery, and the radial 
Derve will lie on its external side. The possibility of mia- 
^king the superficialis volse for the trunk of the radial should 
' o boroe in mind. In judging of the strength of the pulse 
t the wrist, it will be necessary to attend to the deviations in 
^e course and sixe of the radial artery. 

Sir Philip Crampton succeeded in curing a circumscribed 
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traumatic aneurism of the radial artery as it passes behind 
the wrist, by the application of Dr. Carte's compressing in- 
strument upon the artery leading to the tumor.* 

THE DESCENDING AORTA. 

This large vessel is a continuation of the arch of the aorta^ 
and may be described as commencing opposite the lower part 
of the body of the third dorsal vertebra, and terminating 
opposite the fourth lumbar. Its commencement and termina- 
tion are both on the left side of the spine, but that part of it 
which passes between the crura of the diaphragm approaches 
the middle line, so that in its entire course it forms a lateral 
curvature, the convexity of which is turned to the right side. 
In this respect the artery accommodates itself to the natural 
lateral curve which exists in the dorsal portion of the spine, 
the convexity of which is also directed towards the right side ; 
in addition to this, the artery follows the curvature of the 
spine in the antero-posterior direction, and is therefore con- 
cave forwards in the thoracic region, and convex forwards in 
the abdominal. The descending aorta is divided into two 
portions, viz., the thoracic aorta, and the abdominal aorta. 
We shall first examine the thoracic, and then the abdominal 
portion. 

THE THORACIC AORTA. 

This great division of the descending aorta may be said to 
commence opposite the third dorsal vertebra, and to terminate 
in passing between the pillars of the diaphragm. As far as 
the tenth dorsal vertebra it is situated in a region called the 
posterior mediastinum: this region approaches somewhat to 
the form of a prism, and extends from about the third to 
the tenth dorsal vertebra: its sides are formed by the two 
pleursB; its apex is situated anteriorly and corresponds to the 
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back port of tho pericardium, and its boso is formal by iLa 
bodies of the vcrtcbno from the tliird to the tenth. Ihu 
direction of the thoracic aorta ia downmirds, furwurda, nod 
to the right aide. Its ptislerior siir/are reete un the Epine 
aad deuii-aiiygos veiD, and usually on the third, fourth, nod 
fifth intercostal veins of the left aide : the intcrcostul arterio 
aline from this part of the vessel. Its anterior xar/ntv. it 
covered by the root of the left lung, by the buck of the peri- 
oardiuui, and lower down by the 
oasophugus with the vagi uen 
and by the decussating muscular I 
bands which spring from and con- 
iieot the pillars of the diaphragui. 
Its Ic/t si'ife is closely related to the 
left pleura and lung. Its ri'-jhl .■.'-/- 
ia related remotely to the right luir.' 
and pleura, to the thoracie duet iurl 
Vena altygOS, and inferiorly it ia re- 
lated to the right cms of the dia- 
phragm, from which it ia separated 
by the vena azygos and thoracic duot. 
Along ilH right side superiorly wc m^i y 
also observe the cosophagus piissin^' 
downwards towards the stomach : if 
wo esamine the relations between the 
oesophagus and aorta, we will find 
that tbcsD tubes run somewhat spi- 
rally with regard to one another: 
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it first the ccsophagua lies upon a plane pristetior to the 
lecond or middle portion of the arch of the aorta, though not 
n imniediute relation to it; it then lies to the right side 
if the third portion of the arch, and continnea its course 
ilong the right side of the thoracic aorta until it reaches a 
mint ooiTBsponding to about the body of tho seventh dorsal 
lertebra; the ccsophagus here begins to paas obliquely from 
ight to left, across the front of the aorta, and finally at its 

termination In the atomach it lies to the left side of this 
rcssal, and upon a plane considerably anterior to it. The 
ight and left splanchnic nerves descend on either side of it, 

the left being nearer to the artery. 

The braaahea of the thoracic aorta are the following : — 



Pericardial. 


(Esophageal. 


Bronchial. 


Posterior Mediastinal 




Inferior Intercostal. 



The Pericardial hivnckes are a few small and irregular 
ftrteriee vhich arise from the front of tho vesacl and are dis- 
bibated to the back part of the pericardium. 

The Bronchial arteries arise from the anterior part of the 
^rta; they are amongst tho most irregular in the body, and 
recognized by their termination in tho lung, and 
ttot by their origiu, as they may arise from the aorta, the in- 
lercDstals, the mammary, or eves from tho subclavian arteries. 
Those moat constantly found are three in number; viz., one 
;ht side; and two on the left, — a superior and an 
inferior. 

The right ironchial artery sometimes comes from the aorta, 
in common with the left, or separately: usually, however, it 
a branch of the first aortic intereoatal : in all cases it 
descends on the back of tho right bronchus, and, winding 
round it, accompanies it into the luug: the Jfipmor left bran- 
chtal artery usually comes from the aorta, and in a similar 
twines ronnd the left bronchus, and with it enters 
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the lung : the left infrrinr bronchial artery often 
the aorta, opposite the third or fourth dorsal vertebra. 
0ODduct«d to the lefl lung by the left superior pulmonic Tuni 
it is not as conBtant as the two preceding. Arrived at liie 
lung, the right bronchial artery usually divides into five 
branches, aud the \ei\ into iour: these subdivide, and aocoro- 
pany the divipions of the bronchi through the lung, in snch 
B manner, however, that one division of the bronchus has 
usually with it two or three arterial branches, which, 
Cjueiitly nnustomosing, form a delicate net-work round thi 
vessel. The bronchial arteries communicate with the i 
blood-vessels of the lung. 

Two or three other bronchial arteries may arise occasioo- 
ally from the concavity of the arch of the aorta, and 
repair to the lung. 

The (Esophageal arteries, three to six in number, 
from the anterior part of the thoracic aorta, at variable pt 
they are lost iti the tunics of the ue^sophagos, and in aoiislO' 
moaing with the inferior branches of the inferior thyroid artery, 
and with the cesophagoal branches of the gastric artery. Thcj 
are always very small, and the highest of them occasionally 
conies from one of the bronchial arteries. 

The Posterior Mediastinal branches are small and nume- 
rous: they arise from various parts of the thoracic aorta, lUid 
supply the glandular structures and areolar tissue contained 
in the posterior mediastinum. 

The Inferinr or Aortic Litercostali are usually from nine to 
ten in number on each side, according as the superior inter- 
costal gives off three or two branches: they all arise from 
the posterior and lateral part of the thoracic aorta. The 
superior ran obliquely upwards and outwards, the middle less 
obliquely outwards, and the inferior almost transversely : thoM 
of the right side, having to cross the spine, are necessarDj 
longer than those on the Ic/t, and have additional relations: 
fVom their origins to the angles of the ribs, they rest On lbs 
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•Wpiat posteriorly, and are covered in front by the ffisopliagua, 
dioracic duct, veua uzygos, sympathetic nerve, aud the right 
pleura. Those of the /f/i siilt, traced as far hh the heads of 
tbe riba, rest od a very amoll portioQ of the spine, and are 
^nly covered by the syupathetic nerve aud left pleura. 

In the remainder of their course, being exactly alike on 
Tight and left, the same description will serve for the inter- 
eosta] arteries of both sides. There are some differences, 
Stowever, between the relations of those above and those below : 
^UB, the superior aortic intercostal communicates with tho 
lowest intercostal branch from the subclavian, while each of 
•the othem communicates with the aortic intercostal above and 
below it: again, those low down cross behind the splanchnic 
nerves on both sides, and behind the denii-azygos vein on the 
left side ; and the eleventh and twelfth intercostals on either 
Mde pass behiod the corresponding pillar of the diaphragm. 

Having arrived in the intercostal space, each of the inter- 
costal arteries divides into an anterior and posterior branch: 
the anUri'rr hraiuh, larger than the posterior, proceeds out- 
wards towards the angle of the rib, having in front of it the 
pleura, and behind it the anterior, or inferior costo-trans verse 
ligament, and the external layer of intercostal muscles; having 
■rrived near the angle of the rib, it divides into a superior 
'tad inferior branch, both of which sink between the two 
tayers of intereoatal muscles: the inferior, much the smaller, 
runs for a short distance along the superior margin of the rib 
below, and is then lost in the periosteum on its est^rnal sur- 
fikce ; while the superior, which is really the continued ante- 
lior intercostal, runs forwards between tho two layers of in- 
tercostal muscles, lodged in the groove in the inferior margin 
of the rib above, till it reaches the anterior port of the 
tfaorax, its corresponding vein lying above it and its nerve 
tnneath it ; here it descends in the intercostal space, and its 
of termination depends on its situation : those corre- 
iqwDding to tho trae ribs anastomose with the internal nuun- 
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luory artery; those correapontliDg to the false r 
lite ahdouiuot muscles, u.iid, haTing supjilied them, a 
iiiosc with the mammary, epigastric, auil citcumflexEe ilU &rte- 
ricM. Thii tivcltth anterior iutcreostjil differs soniewhat from 
tlie jireocdiug : it runs downwards and outwards between the 
corresponding crus of the diapliragm and the body of the laat 
dorsal vertebra; then along the mfsrior margin of the twelfth 
rib, opposite to the niiddlo of which it divides into traasverae 
and dcaocnding branches; these are lost in the broad muscles 
uf the abdomen, and in conjmunication with the lumbar and 
oiroumflexso ilii vessels. The pimcrior Irnm-h of each intep- 
coatal artery pasaes backwards, between the body of the coP- J 
responding vertebra on the inside, and the inferior costorl 
transverse ligament on theouttiido; in this situation it Bends I 
a sm&ll branch through the lateral foramen of the spine tft-l 
the tunics of the spinal marrow, and than continues its coursft I 
baukwarda to be lout in the spino-trunR verse, longissimua doTBi^ I 
and Haero-lumbalis iiiusck; some of its braDchcR extend to l 
tlio latissimvis dors! and trapezius nmscles, and are lost ia tlw 
integuments. 

THE ABDOMINAL AOKTA. 

The examination of this vessel may be deferred till itfti 
branchetf have been dissected. It is about five inches and «■ 
half or six inches in length, and extends from the aortidf 
opening in the diaphragm to the left side of the fourth I 
lumbar vertebra, or to the cartilage between the fourth ancl I 
fifth : it may, however, extend to the filth, or only as far U I 
the second. The aortic openhiff in the diaphragm is oblii^adj I 
and corresponds to the twelfth dorsal and part of the firut I 
lumbar vcrtebrce : ils ddrs are fonncd by the two crura of I 
the diaphragm; anlei-iorli/ and mipcvi'irli/ it is bounded by a I 
tendinous arch which unites the two erura across the antcrioS 1 
aspect of the artery, and from the convexity of which arch 
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aome of the short fleshy fibres of the crura arise ; and pos^ 
teriorly by the anterior common ligament of the spine, which 
separates the vessel from the first lumbar vertebra. The 
posterior surface of the abdominal aorta rests on the spine, 
right cms of the diaphragm, which here sends an expansion 
in front of the lumbar vertebrse ; on the rcceptaculum chyli, 
and left lumbar veins : the lumbar and middle sacral arteries 
arise from this surface of the vessel, and are therefore placed 
posterior to it. The anterior surface is covered from above 
downwards, first by the posterior edge of the liver, next by 
the union of the semilunar ganglia to form the solar plexus ; 
by the aortic plexus of nerves, by the lesser omentum and 
stomach, then by the commencement of the vena portsc and 
superior mesenteric artery, both of which separate it from 
the pancreas, which also crosses the anterior surface of the 
vessel ; lower down, it is covered by the left renal vein, which 
separates it from the third portion of the duodenum; this 
intestine crosses the artery at a point corresponding to about 
the third lumbar vertebra: still lower, it is crossed by the 
transverse mesocolon and mesentery, and inferiorly by a single 
layer of the peritoneum, namely, the continuation downwards 
of the inferior or descending layer of the mesentery. Its 
Uft side corresponds to the left pillar of the diaphragm above, 
and below to the peritoneum. Its right side is separated from 
the vena cava superiorly by the Spigelian lobe of the liver, 
the right crus of the diaphragm, the vena azygos, and the 
thoracic duct; lower down it is nearly in contact with the 
latter vein. The sympathetic nerves also lie one at each 
side of the aorta, the left being in closer relation to it, and 
both on a plane posterior to the vessel. 

Operation of tying the Aorta, — The abdominal aorta has 
been tied five times in the human subject, but unfortunately 
in every case without success. Sir A. Cooper was led, by a 
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number of experiments'*' which he performed on dogs, and by 
a consideration of the various cases on record, in which the 
aorta had been found obliterated after death, to believe in the 
possibility of tying this vessel, in the human subject, with 
safety and advantage. It is true that in every instance in 
which it was found impervious in the human subject, the 
effect was produced slowly, and the anastonaosing branches 
were gradually prepared for the additional duty they were to 
perform ; yet it does not appear, either from experiments on 
brutes, from which, however, conclusions should be drawn 
with great caution, or from the results of the cases in which 
it has been tied in man, that the operation must fail, either 
on account of the immediate shock given to the system, or 
of the diminished supply of blood sent to both the lower 
extremities 

Sir A. Cooper says he has ascertained that if the aortic 
plexus be tied with the artery, the lower extremities are rendered 
paralytic and the animal dies; but these consequences do not 
occur if the plexus be not included in the ligature. 
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No. 


Operator. 


Date or 
Operation. 


Besulta and Observationi. 


1 
2 

3 
4 

5 


Cooper 

James 

Murray 

Monteiro 

South 


1817 
1829 

1834 
1842 

1856 


Death on 2d day after the operation. 
Death on the evening of the day on which 

the operation was performed. 
Death in twenty-three hours. 
Death, from hemorrhage, on 10th day after 

operation. 
Death in forty -two hours. 



Sir A. Cooper^s Case, — A patient in Guy's Hospital had 
violent bleeding just above the left groin, from an aneurismal 
tumor of the external iliac artery. The integuments had 
sloughed, and the patient was exceedingly reduced from loss 

* Med. Ch. Trans., vol. ii. p. 158. 
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of blood. Uuder theso circumstaoccs, and finding it.impos- 
nble from the size of the tumor to secure the iliac artery, 
Sir A. Cooper felt juBtifleJ io tying the aorta. The opera- 
lion was performed in April, 1817. He made aa incisioa 
into the linea alba three inches long, allowing a curve in it 
to avoid the umbiiicua. In this manner the sac of the peri- 
lened, and the fingers were then conveyed to 
the artery, which was readily distinguished by its strong pul- 
isatious. The peritoneum wtia then lacerated with the finger- 
nail, in order to allow the ligature to be conveyed around it 
iit about three-quarters of an inch above its bifurcation. 
DtmDg the operation the froces were involuntarily discharged. 
The patient died od the second day af^er the operation, and 
liis death is ascribed by Sir A. Cooper to want of circulutioa 
in the aneurismal limb; which led him to observe that "in 
|Ut aneurism Bimilorly situated, the ligature must he applied 
before the swelling has acquired auyvery considerable magni- 
tude."* In hia Surgical Lectures he observes, "If I were 
to perform thii^ operation again, the only difference that I 
Tould make would be to cut the ligature close to the vessel, 
vhere it might take its chance cither to be encysted or 
absorbed." A little farther oa he observes, "The principal 
danger appeared to arise from the irritation produced in the 
intestines by the ligature; and that is the reason why I 
Irould cut the ligature close to the vessel." lu dissection 
there were no appearances of peritoneal iafiammation. 

JTr. James's Case. — "The patient, set. 44, of spare habit, 
l»ut not otherwise unhealthy, had an aneurism of the external 
Qiac artery, of such extent as to prevent any chance of success 
from tying the iliac artery above the tumor. It was accord- 
igly determined to tie the femoral artery on the distal side 
of the aneurism, according to Brasdor's plan. This opera^ 
Mod wbb performed on June 2, 1829. The patient appeared 

• Sui^ienl EesayB, vtil. i. l'. 114. 




to be going on well until the 12th, after which the tnm 
gradually increased; and on the 24th the iul«gamenta weil 
tetisQ and ehining, and there was coDsidcrable pain." 
James accordingly felt it his duty to give his patient the o 
remaining chance, by putting a ligature round the aorta. Tbfl 
operation was accordingly performed, on the 5th of July, m 
the manner practised by Sir A. Cooper. We shall find, farthw 
on, that the aorta may in general be tied without woundiug 
the peritoneum; but in this caae it would have been impraoti- 
cable, as the serous membrane adhered firmly to the anterior 
surface of the tumor. The patient died on the evening of the 
day on which the operation was performed; and o 
the body a remarkable aeomaly was observed; the esteni 
iliao artery divided, above Poupart's ligament, into 1 
branches; one of which gave off the epigaatrio, and aftw'1 
words represented the profunda, while the other took tfas J 
course of the femoral artery. 

Dr. Murray's Cftse. — A Portuguese awlor applied at th« ^ 
Civil Hospital, at the Cape of Good Hope, with a large u 
rismal tumor over the site of the external iliac artery. 

"The tumor new presents the greatest size and prominonoe 
immediately above Poupart's ligament, in the site of tho ex- 
ternal iliiic artery. Tho most prominent part la tense, shin- 
ing, and ciroumscribed, about the size of an orange, and its J 
hard irregular base extends upwards to an imaginary line^ 
drawn from tho umbilicus to the lower ribs, and downwanj^l 
to a coujde of inches below Poupart's ligament; its lateral'^ 
boundaries being formed by the ilium and liuea alba. Pules- ^ 
tion is felt in the prominent part of the tumor, and a sort a 
whizzing sound is indistinctly discovered in it on the applic 
tion of the ear or stethoscope; but there appears to be r 
circulation in tho femoral artery. He does not complain of] 
much pain in the tumor at prescDt, but says it is 

• Mnl. Ch. Tmnn., vol, xvi. |>. I. 
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sicruciatingly severe along the thigh-bone and in the knee. 
The limb ja much Kwollen, and he keeps it coustaiitly iu the 

' bent position, and cannot bear to have it extended. The 
Bkin is nearly insenHible to the touch, and even to pinching, 
partieularly on the inner part of the thigh; yet he describes 

I having a feeling as if worms and flies were creeping over it. 
Temperature of the diseased limb, 92 degrees, and of the 
Bound one, 97. Pulse 96, and intermittent; and the action 
of the heart has a corresponding irregularity. Two or three 
days ago he had an attack of epistaxis. Tongue covered; 

. respiration natural; intellect clear, Has had scarcely any 

I sleep for many nights, and no motion in his bowels tor eleven 
days," 

' lie was accordingly taken into the Hospital, and medicines 
calculated to palliate his symptoms were exhibited. After a 
few days, however, matters were getting manifestly worse. 
His features were shrunk and exsanguine, limb cold and in- 
Bensiblc, and the tumor enlarging and assuming a dark-bluisli 
appearance at its prominent part. He complained that the 
friction employed ta preserve the temperature of the limb 
i only increasing his pain, and the greatest ^;ony was felt 

' in the thigh and knee. Under these circumstances, it was 

I resolved no longer to defer the operation. 

"The operation had to be performed by candle-light, and, 

r moreover, as he lay in bed, that ho might not be put to the 

1 pain of being moved before and after it. 

"The size and position of the tumor precluding the possi- 
bility of reaching the aorta by cutting from the right side of 

\ "tite abdomen, rendered this necessary b> bo done from the left, 
which fortunately, at the same time, had the advantage of 
affording the readiest and easiest access to the vessel, on 
account of its anatomical situation, hut greatly increased the 
difficulty of reaching the right common iliac, to tie it, which 
B hoped might be found pasaiblc. 
"The patient lying inclined to the right side, the first in- 
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cision was commenced a little in front of the projecting ent 
of the tenth rib, and carried for more than atx inches down» 
wards, in a currilinear direction, to a point an inch in front' 
of the superior anterior spinous process of the ilium, ite con- 
vexity being towards the spine. The ekin, the subcutaneous 
cellular tissue, and the aponeurosis of the external oblique 
muscle, were first incised; next the fibres of this muscle; and 
successively afterwards the layers of the internal oblique and 
transvcrsalia muscles were displayed and divided; which was 
found rather a delicate part of the operation, as their fibres 
contracted spaaraodioolly when touchoti by the scalpel. The 
fascia transversalia was now brought beautifully into view, 
and cautiously divided by a pair of scissors upon a director,^ 
to avoid wouuding the peritDDeum. This membrane being 
now completely laid bare to nearly the whole extent of the 
external wounds, was nest detached from the fascia covering 
the iliacus intcruua and psoai muscles, chiefly by the hand, 
introduced flat between these pttrU, to separate the loose 
cellular substance connecting them, which was easily eficctod. 
"Whilst detaching the peritoneum in the fossa of the 
psoso, I found my fingers got into a soft pulpy mass, and a 
good deal of dark bloody fluid began to ooze out by the side 
of my hand, which made me withdraw it and examine the 
parte by throwing a ray of caudle-light into the bottom of the 
wound, when, from the dark appearance of the parts, my first 
impression was that they were in a gangrenous state; hut I 
soon discovered that it was caused by ecchymosis, or effusion 
of bloody serum into the loose cellular texture. I then reintro- 
duced my hand, and gradually prosecuted the detaching of 
the peritoneum in the direction of the spine, till I came to a 
large pulsating vessel, which I found to be the upper part of 
the left common iliac, and in another minute the aorta itself 
was under my finger; to satisfy myself of which, I requested 
one of the gentlemen asMstiug mo to place his ear on the 
i hia hand on the left femoral artery, when he 
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Iienrd and felt the pulsation to stop and recommence in ench, 
I compressed the vessel, or tho contrary. I now endea- 
Tored to reuch the right common iliac, but found that the 
walla of the tumor extended nearly close up to the bifarca- 
tion of the aorta; and, eren had this obaiacle not existed, I do 
not think there is scope for the hand to perform the neecs- 
Baxy manipulations to place a ligature upon that vessel from 
the left side, without using a, degree of force, and causing a 
laeeration of parts, that would he inconsistent with due pro- 

saional caution, humanity, and judgment. 

" A tedious and rather diiBcult part of the operation sae- 

ededj viz., the making a division in the aortic plexus of 
nerree, and in the membranous sheath covering the aorta, to 
get betwixt the vessel and the spine, which I effected partly 
by the steel end of an elevator cranii, hut chiefly hy my nails, 
Kilh mi/ mind at my Jingem' ends; and I was not a little 
rejoiced when I had got a sufficient separation, to he able to 
insert the point of the aneurism-needle beyond and behind 
after which I was soon able to get it, with the ligature, 
nd the vessel, without including any portion of nerve or 
other extraneous substance. In this manoeuvre it was with 
difficulty that the longest-handled aneurism-needle could be 
to reach the necessary depth. The ends of the liga- 
tares being brought out, the aorta was gently raised upon it, 
which enabled us, hy holding up the peritoneal bag, to see 
this great vessel pulsating at an awful rate. 

" The noose of the ligature was then gradually tightened 
till all pulsation and circulation was found to have deci- 
dedly ceased in the left groin; and we anxiously watched 
the general eSect upon the patient whilst this and the second 
knot were being tied. 

The-pulae at the wrist, during the time, underwent no 
■Bensible alteration, either in strength, fulness, or frequency; 
did the vascular organization of the head seem to be 
abnormally congested or excited by the sudden check to this 



great stroam of the circulation. The tightening of the knot 
did not seem to occasion htm any great pain, nor to oause any 
unusual Bcnsation or ehock in the 'vascular, nerrona, or reepi- 
ratorj systems. His first complaint was, that his Ir/i feg had 
become (m bmrnmhed and useless as his rii/kt, and that VB had 
done him bad service in laming hia good leg, which he did 
not expect, and knjented it bitterly : on feeling the aorta, ii 
was found to be full, and pulsating with very great strcngtli, 
above the ligature, but empty and motionless below it. The 
ends of the ligature were now brought out exteriorly, and 
the lipB of the wound drawn together by three sutures and 
adhesive straps, over which a compress and bandage 
applied. 

"The operation was more tedious than difiicnlt; and being 
effected chiefly out of sight by the hand, it had not tho 
terrific appearance which that by the method of cutting into 
the cavity of the abdomen must have, and it was accom- 
plished with the loss of less than two ounces of blood, 
one time, during its performance, he ror|U!red to get some 
brandy iind water to support him; but when it was over, he 
seemed quite as well as before its commencement; and the 
pulse viBH 128, steady and regular." 

Aflcr the operation he felt deadncsa of the left thigh and 
leg, and complained of painful disteutiou of the bloddeTi 
though it was empty. AftiCTwarda ho became easier, and 
smoked a cigar, and slept a little at intervals. Soon, however, 
he began to compiaia of violent pain in the pubic region and 
loins. Tongue was now dry and dark, strong pulsation of the 
oarotid, and feeble pulse at the wrist, followed by jactitation: 
eold clammy sweats. No natural warmth ever returned to 
the lower limbs, and he died twenty-three hours after the 
operation. On dissection, it was found that the artery had 
been secured opposite the interval between the fourth and 
fifth lumbar vertebno; no cstraneous substance was included, 
and "the aortio plexus of nerves had been accurately dl- 
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vided/' Specks of nlceiatioii were obseired <»i the muoofiis 
membrane of the bladder. 

The vessels of the lower part of the body haying been 
injected; a few drops of the size injection were found in a 
small anastomosing vessel, discovered passing between the 
inferior mesenteric artery and left internal iliac; it arose 
about two and a half inches below the, origin of the mesen- 
teric artery, (from the hemorrhoidal branch of it, which 
seemed larger than usual,) and joined one of the upper 
branches of the internal iliac, being in length about two 
inches; but its calibre was so small, having only admitted two 
or three drops of the colored sixe, that it probably never 
carried red blood during life. No correq>onding vessel was 
to be found on the right side, nor could any further anasto- 
moses be discovered between the arteries of the abdominal 
aorta and those of the pelvis or lower extremities. The 
branches of the thoracic aorta were not injected, and there- 
fore not examined.* 

Dr, MonteMn case. The subject of this operation la- 
bored under a large fidse aneurism, forming a tumor on the 
lower and right side of the abdomen and upper part of the 
thigh. The incisions were made pretty similar to those in 
Dr. Murray's case. The operation was perfimned at Hio Ja- 
neiro in 1842. The aorta was secured within the ligature after 
a good deal of difficulty in the operation: the patient died 
at the expiration of the tenth day after, ftxim heoMniuMre, 
which took place from a small opening in the vcsael close to 
the ligature. On examination after death it was fwoA that 
the ligature had been allied about four lines aU/ve the 
biftircation of the aorta, and that the precise nature of the 
original disease was an aneurism of the faDOol vmUstj in 
which the coats of the vessel had given way. 

Mr. SoiUh'n case. No authentic report of Mr. Soothes 
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operation of ligature of the abdominal aorta has been as jet 
published by himself; he has, however, most kindly favored me 
with the following interesting particulars connected with his 
case : — " The man was thirty years of age and a hard drinker, 
— ^had had a strange uneasy sensation two months before his 
admission, and six weeks after noticed a small hard pulsating 
swelling in his right groin, which grew rapidly, and when 
admitted was as big as a goose egg. — Soon suffered paroxysms 
of violent pain, and leg became numb. Eleven days after, 
the aorta was tied without difficulty by a cut from the tip 
of the tenth rib to the superior iliac spine. In course of a 
few hours, first one, and subsequently the other limb became 
discolored; was in constant profuse perspiration, and exceed- 
ingly restless. Died forty-two hours after. Examination 
showed false aneurism of right external iliac artery.'^ 

The foregoing cases suggest the following considerations : — 
In certain wounds the ligatui:e of the aorta may be attempted : 
— in aneurism it can only be had recourse to in order to pro- 
long life for a few days, as no surgeon would venture to pro- 
pose so serious an operation for an early aneurism; and in an 
old one it will in all probability fail, or may hasten the death 
of the patient. Under these circumstances, would it not be 
more advisable to have recourse to internal or medical treat- 
ment than to propose an operation of so serious a character, 
and which we have no reason for hoping may be attended 
with success? In considering the dangers and difficulty of 
the operation, it may be well to observe that Dr. Murray's 
case shows that the aorta may be generally tied, without 
wounding the peritoneum; and Mr. South's case that it may 
be tied " without difficulty." 

The branches of the abdominal aorta are the following, and 
from above downwards they arise in the following order : — 

Proper Phrenic, or Eenal. 

Sub-Phrenic. Spermatic. 
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Coeliac Axis. Inferior Mesenteric. 

Superior Mesenteric. Lumbar. 

Capsular. Middle SacraL 

These arteries should^ however, be dissected in the succeed- 
ing order: — 

The CkEUAO Axis may be exposed by either of the follow- 
ing methods : the liver may be drawn upwards and the sto- 
mach downwards; by this means the gastro-hepatic or lesser 
omentum which connects them, will be brought into view: 
the anterior layer of this portion of the peritoneum being 
divided with caution near the pyloric end of the stomach, the 
hepatic vessels will be exposed, and the hepatic artery, by 
this dissection, maybe easily traced to its origin. The cceliac 
axis may be also exposed by turning up the stomach together 
with the liver, and by tearing through the transverse meso- 
colon so as to arrive at the back part of the gastro-hepatic 
omentum. This artery arises opposite the body of the twelflth 
dorsal vertebra, and takes a direction downwards, forwards, 
and more frequently to the left than to the right side. After 
a course of about half an inch, it terminates by dividing into 
the gastric, hepatic, and splenic arteries. The coeliac axis has 
the superior margin of the pancreas beneath it, and this gland 
is frequently notched by the artery in this situation : on its 
sides are the crura of the diaphragm, and the semilunar gan- 
glia, which unite both above and below the artery, so as to 
form a nervous collar around its origin, from which streams 
forth a tube of nervous filaments, forming the solar plexus, 
which surrounds the artery. In front of this artery we find 
the lesser omentum; the Spigelian lobe of the liver lies above 
and to its right side. 

The branches given off by the coeliac axis are the fol- 
lowing : — 

Gastric, or Hepatic. 

Coronaria Ventriculi. Splenic. 
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The Gastric artery, or Coronaria Ventriculi, is 
smaller than the hepatic or splenic ; it proceeds at first up- 
wards, forwards, and to the left side, to reach the cardiac 
orifice of the stomach : in this situation it often sends a large 
branch to the left lobe of the liver ; but its constant branches 
are — ^first, an cesophageal branch or brancTies, which ascend, 
one in front of, the other, the more remarkable, behind the 
oesophagus : they supply this tube and anastomose with the 
oesophageal branches of the thoracic aorta; secondly, some 
coronary branches, which surround the cardiac orifice ; and, 
thirdly, a long descending branch, which follows the lesser 
curvature of the stomach, lying in a kind of triangular canal 
situated between the layers of the lesser omentum and the 
stomach : the artery is in this situation accompanied by some 
lymphatic vessels and glands, and by several branches of the 
left pneumogastric nerve: it sends numerous divisions over 
both surfaces of the stomach, and thus communicates with 
the arteries running along its convex margin. Having arrived 
near the pylorus, it terminates in anastomosing with the supe- 
rior pyloric, which is a branch of the hepatic artery. 

We shall find that not the gastric artery only, but the three 
divisions of the coeliac axis supply the stomach, so that its 
margin is in fact circumscribed by vessels. The gastric 
branches of these vessels are situated between the layers of 
the peritoneum, and are not in contact with the margins of 
the stomach, unless in its distended state: this observation 
does not apply to the minute divisions which ramify on both 
surfaces of this viscus. 

The Hepatic Artery is smaller than the splenic in the 
adult, but larger in the foetus: it proceeds at first almost 
transversely along the superior margin of the pancreas, and 
beneath the Spigelian lobe of the liver, towards the upper and 
posterior surface of the pyloric extremity of the stomach : in 
this situation it gives off two branches, viz., the pylorica supe- 
rior and gastro-duodenalis, and then proceeds upwards, for- 
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wards, and to the right eide, eurrounded by a oonBideral 
quBDtity of areolar tissue and branches of the solar plexus 
nerves, all of which are situated between tJio two layers of 
the lesser omentum : in this part of its course it has the vena 
portie behind it, and the ductus cbolcdoobus to its right side. 
Having arrived in this manner within about an inch of 
liver, it tonninatce by dividing into tbo right and left, hepal 
arteries, having, as already stated, previously given off 
superior pyloric and gaatro-duodonalis. 

Tbe Supirifir Pi/lurlc artery is small, and desoenda 
right U) lefl along the lesser curvature of the stomaoli: i| 
supplies this organ, and anastomoses directly with tho doBaeni 
ing branch of the gastric artery, and by small branches whiol 
run across the stomach both anteriorly and posteriorly, with 
the arteries running along the great curvature of the stomEtch. 
The superior pyloric sometimes arises fVom the right hepatio. 

The Gaitro-duodenalit arteri/, about two inches in length, 
descends behind the first portion of the duodenum, which ^i 
separates from the heud of the pancreas, and divides into 
gaatro^piploioa dextra, and tbe pancreatioo-duodenolis : 
gaitrCKpiiihica dextra, considerably larger than the latteT) 
proceeds from right to left along the greater curvature of the 
stomach, both surfaces ol' which it supplies, and tomiinatea in 
anastomosing wiLb the gaRtro-epiploica sinistra, which is ft 
branch of tlie splenic : its stomachic branches anastoiiK 
with the superior pyloric and gastric artery, and with 
vasa brevia, while other long straight branches descend trt 
its convexity, between the layers of the great omentum, 
supply the transverse colon. The pancreatico-duoi 
very small, descends between the head of the poDoreas uAI 
second portion of the duodenum : it supplies both 
parts, and sends a delicate branch between the inferior margia 
of the pancreas, and the third portion of the duodenum, 
anastomose with the superior mcBonteric artery. 

The right leiiHmalinif branch of the licpalic 
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betwoen the hepatic and cystic ducts anteriorly, and the vena 
portn and its right branch posteriorly, and sinks into tlie 
right extremity of the tranarerse fissure, to supply the liver ; 
iinnicdiately after having passed behind the hepatic duct it 
pves off the ri/stic arliay, which ascends between the hepatia 
■nd cystic ducts, and divides into two branches, one of which 
IB distributed on the superior and the other on the inferior 
surface of the gall-bladder. 

The left terminaiing branch of the kepali'c artery, Bmallcr 
than the right, asoenda in front of the left branch of the vena 
portjn, nltimately gets behind it, and sinks int^ the left ex- 
tremity of the tranflverse fissure to supply the liver, 

OIBOULATION OS THE BLOOD IN THE LIVEB. 

The Vena Portse is formed by the junction of the splenic 

iin, after it has received the inferior mesenteric, with the 
superior mesenteric vein. The trunk of this large vein oom- 
lacnces on the front of the aorta, behind the superior margin 
of the pancreas, and opposite to the first lumbar vertebra: it 
then takes a direction upwards, and to the right side, te reaah 
the transverse fissure of the liver, in which it divides into a 
right and left branch. In this course it is at first behind and 
between the hepatic artei'y and ductus choledochus, and higher 
up it is directly behind them. In the adult, the right branch, 
flhorter and larger than the lefl, and more in the direction of 
the trunk itself, soon sinks into the right extremity of the 
trsmiverse fissure, to supply the right lobe ; the left proceeds 
in the opposite direction, takes a longer course, forming nearly 
a right angle with the trunk, and sinks into the Icfl lobe. 

Wo shall now endeavor to explain the distribution of these 
vessels in the f<Btus, and the manner in which the subsequent 
changes in their arrangement are effected. 

The Umlilical Vein in the Fwtug runs obliquely upwards, 
backwards, and to the right side, in the posterior or free mar^n 
of the falcifonn ligament of the liver: having arrived in the 
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umbilical or horizontal fissure of this gland, it senda sevci 
branches to its left lube, and one or two Bmall ones to the 
bulus r|Uadratus; then continuing it^ course backwards, it 
ceivcs the left branch of the vena portse; after having coi 
muiiicBted with this branch, it passes between the SpigcUi 
anil Icfl lobes of the liver, and in this' part of its aouree re- 
ceives the name of the ductiia venogug, which terminates 
finally in the inferior cava, or letl hepatic vein. 

The Vr-iin Portx in tltc Fwtu* divides into two branoheaj 
one of which sinks into the right lobe, the other r 
the loft lobe of the liver and terminates Id communicating wii 
the umbilical vein. 

On examining the distribution of these two large veins 
the fcotal liver, we will perceive that iu reality the right li 
receives blood from the vena portse only, but the left 
both the portal and umbilical veins. This explains why tl 
left lobe is so well developed at this period of life, 
birth, however, the ductus venosus becomes entirely oblite- 
rated, but of the umbilical vein its left branches and a part 
of its trunk remain pervious, viz., that part of it in the 
mediate neighborhood of the transverse fissure; for otherwise 
there would be no way for the blood of the porta to 
the left lobe of the liver. All the rest of the umbilical v&A 
is obllteraled. 

The use generally ascribed to the vena portm is to convi 
to the liver the materials for the secretion of the bile. Sonu 
however, insist that the bile is secreted from arterial blood/ 
and others, as Mr. Phillips, that it may be indifferently 
secreted from either. In favor of the secretion from the 
portal blood, it has been said that the bile is of an oily cha- 
racter, and that the venous blood, being highly charged with 
carbon and hydrogen, is the best suited for its produetion. 
To this it has been replied, that fat, though compounded of, 
carbon and hydrogen, is nevertheless separated by exhalali( 
&om the arterial blood. Again, the size of the vena 
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|b said by those who suppose the bile derived from it, to be 
Buited to the size of the Uver; while the other partj reply, 
that the vessel ehould be compared with the duct and not 
with the gland, they maiutain that there is a proper propor- 
tion between the size of the hepatic artery and hepatic duct. 
There are at least four* cases on record, in which the vena 
portse did sot go at all to the liver, but terminated in the 
inferior cava. It would appear, however, that in one of these 
coses the portal system of the liver was not absent, but the 
peouharity was, that it commenced in a cul do sao. The 
same would probably be found in the other cases if they had 
been accurately examined. M. Simon found, that if the 
hepatic artery be tied in pigeotis, the secretion of the bile 
continues ; if the portal vein and ducts be tied, it ceases ; and 
}£ the ducts alone be tied, the liver is gorged with bile. Mr. 
Phillips infers from hiH experiments, that the blood may be 
iecreted from the blood of cither artery or vein, as, whichever 
yeese] was tied, the secrctioo continued. 

We shall now present the student with an abstract of Mr. 
Kiernan's valuable observationa ooncerning the circulation 
and structure of the Uver. Previous to his researches, it was 
BUpposed that the liver consisted of two different kiuds of 
fiubstance, termed the red liseuc and yeUow lissne. Hi. Kier- 
nan, however, by a series of well-conducted experiments, has 
(hown that the red color depends on cougestion of the blood- 
I, and the yellow color on the absence of it. In order 
to make this more clear, lot us attend to his expoBition of the 
ttmcture and arrangement of the vessels in the liver. Ao- 
oording to Mr. Kieman, each hhitk of the liver has a conical 
form, and when divided longitudinally preeenta o, foliated 
Ippearance ; and through its asis passes a Bmoll vein, termed 
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the intm-lobular win. This vcia termioates at a right (tli( 
in a larger vein, which is applied to tlic ba»c of the lobult 
this is accordingly called a suh-lobttlar veau The sub-lobulu 
Toina terminate in the veiUB cavsR hepaticsE, and these again ia 
the vena cava inferior. Now, all that portion of the exterior 
oF a lobule, which does not constitute ita baee, is termed its 
capK'iliir mr/aee, bccanso it ia in contact with, and Eeparated 
fruni, the surrounding lobules hj a process of the capHule of 
GliMon, which serves as a capsule for the lobule. Mr. Kier- 
nan considers that the capsule of OHsson "is to the liver 
what the pia mater is to the brain; it ia a cellulo-vascular 
membrane, in which the vessels divide and subdivide to an 
ostreme degree of minuteness; it lines the portal oanala, 
forming sheaths for the larger vessels contained in them, and 
a web in which the smaller vessels ramify; it enters the inter- 
lobular fissures, and with the vessels forms the capsules of 
the lobules; and it finally enters the lobules, and with the 
blood-vessels, expands itself over the secretiag biliary duota. 
Hence arises a natural division of the capsule into throe por- 
tions, a vaginal, an interlobular, and a hbuiar portioQ ; and 
as the vessels ramify in the capsule, their branches admit of 
a similar divisioo." Thus, according to Mr. Kiernan, the 
capsule of Glisaon enters the transverse fissure of the liver, 
and forms an internal liniug for those canals called tbo piirtai 
catials, which convey the brger divisions of the vena porta 
into the interior of the organ; this, which is called the voffinal ' 
portion of the capsule of Glisaon, invests the primary dt visions 
of the vena portie, hepatic arteiy, and the larger portions of 
the hepatic ducts r the term vaginal branches has, therefore, 
been applied to thcso divisions of the vessels surrounded by 
the vaginal portion of the capsule. The minute divisions of 
these three sets of vessels, together with the lobular portion 
of the capsule of Glisson, constitute the principal part of tha 
lobules, BO that, according to Mr. Kieman, each lobule it 
composed, "on the outer Bur&co of a capsule formed by % 
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process of Glisson's capsule, of a plexus of biliary ducts, of a 
venous plexus formed by branches of the portal vein, of a 
branch of an hepatic vein, and of minute arteries : nerves 
and absorbents, it is to be presumed, also enter into their 
formation, but cannot be traced to them/' By taking the 
duct, artery, and vena portas separately, we shall find how 
they are disposed of in the liver. First ; the ducts penetrate 
the capsular surfaces of the lobules, and form in the interior 
of each, an extensive lobular hiltari/ plexus ; from this plexus 
the bile passes into the interlohvlar branches, and then into 
the vaginal hUiary plexus which goes to form the hepatic 
ducts. Secondly; when the branches of the hepatic artery 
pass into the portal canals, they give off vaginal branches ; 
these form the vaginal plexus of arteries which gives off the 
interlobular branches; these pass through the interlobular 
fissures and give off the lobular branches which also pene- 
trate the capsular surface of the lobules: they supply the 
parenchyma of the lobules, and the coats of all the vessels ; 
and the surplus quantity of blood not required for the nutri- 
tion of these parts, is conveyed into the minute branches of 
the vena portae. Mr. Kieman. remarks concerning the func- 
tion of the hepatic arteries, "I conclude that the secreting 
portion of the liver, like the excreting portion of the kidney, 
is supplied with arterial blood for nutrition only. As all the 
branches of the artery of which we can ascertain the termi- 
nation, end in branches of the portal vein, it is probable that 
the lobular arteries terminate in the lobular venous plexus 
formed by that vein, and not in the intra-lobular branches 
of the hepatic veins, which cannot be injected from the 
artery, the blood of these arteries, after having nourished the 
lobules, becoming venous, and thus contributing to the secre- 
tion of bile." Thirdly ; after the vena portse has reached the 
transverse fissure of the liver, it divides into branches which 
enter into the portal canals : here they give off the vaginal 
branches which constitute the vaginal plexus; these then 
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give off the interlobular branches, which in iheir turn give 
off the lobular branches. Finally ; these last, after piercing 
the capsular surface of the lobules, form, in their interior, a 
portal plexus or the lobular venous pleocus of the porta, which, 
having received, as above mentioned, part of the blood con- 
veyed by the arteries, furnishes the material for the secretion 
of the bile. Hence it appears that the bile is not secreted 
from arterial blood, but from venous derived from two 
different sources, one from the returned blood of the hepatic 
arteries which flows into the portal veins, the other from the 
venous blood of the porta itself. Thus, the branches of the 
vena portso act as veins to the hepatic artery, and as arteries 
to the hepatic veins, which receive the surplus quantity 
of blood not employed in secretion. Now the appearances of 
the yellow and red tissues can be readily explained. The red 
tissue is owing to venous congestion : when this occurs in the 
hepatic system of veins, the centre of each lobule will be 
dark from engorgement of the intra-lobular veins ; and, vice 
versa, when the congestion occurs in the portal system, the 
centre of the lobule will be light (constituting the appear- 
ance of yellow tissue), but the circumference red, by engorge- 
ment of the portal veins investing it ; so that in one case we 
shall have dark spots on a pale ground ; and in the other, 
pale spots on a dark ground. Mr. Kiernan could produce 
these appearances at pleasure, in experiments on animals, 
both in the liver, and also in kidneys of those animals that 
have a portal renal circulation. 

According to Todd and Bowman, in the human subject the 
lobules are not isolated by a distinct capsule, but are only 
imperfectly marked out by the several points of their exterior, 
to which the ultimate twigs of the portal vein and duct 
arrive. 

The Splenio Abtebt proceeds from its origin to the left 
side in a very tortuous manner along a groove in the back 
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part of the tipper mai^n of the pancreas: posterior to it are 
the left eras of the diaphragm, left semilauar ganglion, and 
tnpra-renal capsule of the same side ; the stomach covers it 
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in ftxmt, and ihe spleoic Tein lies in&rior to it, tod id the 
same groove in the pancreas. Whikt the arteij is remark- 
able ibr its tortoosi^, the vein pfesents a eompwativelj 
straight oonrse ttota the hihis lienia to ita lerminaticm in the 
porte. On ^pnnohing the spleen, the arteij divides inti> 
five or six terminating branches, which enter the fissore, cir 
hiliu UentMf on its otmcave sniiace. The branches given 'if 
by the spleoio arterj in tfaia conrae are, first, uinll branefac*, 
panertatiem parvm, vatiabls in nnmber, to the panerest; 
•emodly, & hige bnneh to the pancreas, paMcr«atv-a magaa^ 
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which sometimes accompanies the duct of this gland, but is 
often deficient : thirdly, the vasa hrevia, some of which come 
from the trunk of the splenic^ and others from the branches 
which enter the spleen ; they are five or six in number, and 
are reflected to the bulging extremity of the stomach, where 
they communicate freely with the other arteries supplying 
this organ : lastly, the gastro-epiploica sinistray which some- 
times arises from one of the terminating branches of the 
splenic, and proceeds from left to right along the great curva- 
ture of the stomach, to anastomose with the gastro-epiploica 
dextra, and to give off similar ascending and descending 
branches. 

When the arteries penetrate the spleen, they soon break 
abruptly into numerous fine branches, compared to the hairs 
of a camol-hair pencil : these branches do not communicate 
with each other, but terminate in veins that form numerous 
plexuses. There are no cells in the spleen, as formerly repre- 
sented. The following passage, describing the structure of 
the spleen, is extracted from Baly's translation of MuUer : — 

"The spleen is invested by a strong fibrous membrane, 
which sends numerous band-like processes into its interior, so 
as to support the soft, pulpy, red tissue of the organ. In the 
red substance there are contained, in many animals, whitish, 
round corpuscles, visible by the naked eye, which were first 
discovered by Malpighi, and of which the existence in the 
human spleen has been at one time admitted, at another denied. 

" The red pulpy substance consists of a mass of red-brown 
granules, as large as the red particles of the blood, but differ- 
ing from them in form, being irregularly globular, not flat- 
tened. These granules are easily separable from each other. 
In the mass which they form, the minute arteries ramify in 
tufts, and terminate in the plexus of venous canals, into which 
all the blood of the spleen is poured before it is carried out 
of the organ by the splenic vein. The anastomosing venous 
radicles, which are of considerable size, appear to have 



BUPEBIOB UESENTERIC ARTERY. 261 

scarcely any distinct coats. K a portion of the pulpy sub- 
stance of the spleen is examined more closely, it is seen to be 
everywhere perforated with small foramina, which are spaces 
bounded by the reticulated substance of the organ. These 
spaces are venous canals : on inflating them the organ acquires 
a cellular appearance ; and if they are injected with wax, the 
substance of the spleen will present a great resemblance to 
the corpora cavernosa penis. There are no true cells in the 
spleen. The white corpuscles are imbedded in the pulpy 
substance, and not contained in cells, as Malpighi supposed. 
A fibrous trabecular tissue intersects in all directions the very 
soft, pulpy red substance, and affords support to the texture 
of the organ." 

Cruveilhier observes, that if we inject the arteries of the 
spleen, it enlarges slowly; but if we inject the veins, it en- 
larges at once, showing that the connection between the 
arteries and the venous plexus is not so free as between the 
latter and the veins. 

In speaking of the veins of the spleen, Mr. Gray mentions 
three modes in which these vessels commence — first, as con- 
tinuations of the capillaries of the arteries ; this is the most 
common method : secondly, in intercellular spaces in the sub- 
stance of the pulpy material of the spleen, through which the 
veins communicate with each other : thirdly, by forming an 
imperfect capsule to each Malpighian corpuscle. This last 
mode of the commencement of the veins of the spleen has 
not been described by other writers : Mr. Gray considers that 
the secretion of the Malpighian corpuscles is carried into the 
circulation through these small veins which form this capsule. 

The Superior Mesenteric Artery, nearly as large as 
the cceliac axis, and sometimes even larger, arises about a 
quarter or half an inch lower down than that vessel, from 
the aorta; it first descends a little to the left, behind the 
splenic vein and pancreas, and on the front of the abdominal 
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aorta ; having reached the lower margin of the pancreas, it 
becomes separated from the aorta by the third portion of the 
duodenum, and the leflb renal vein. In the next part of its 
course it descends behind the transverse mesocolon, and then 
between the laminso of the mesentery, to arrive at the ileum 
near its termination ; it then ascends along this intestine to- 
wards the csDCum : in this course it has its vein to its right 
side, and it describes a curvature, the convexity of which 
looks downwards and to the left side. It first ^ves small 
branches to the pancreas and duodenum, which anastomose 
with the pancreatico-duodenalis artery ; lower down it gives 
off two sets of branches, viz., one from its convexity, or lefl 
side ; the other from its concavity, or right side. 

The Brandies from the Convexity are fifteen to twenty in 
number : they are contained between the layers of the mesen- 
tery, and destined for the ileum, jejunum, and third por- 
tion of the duodenum. Each of them, after a short course, 
divides into two branches, which anastomose with the branches 
of the adjacent arteries, so as to form a series of arches. From 
the convexities of these, smaller arteries arise, which likewise 
bifurcate, forming a second and lesser series of arches with 
those adjacent; and in the same manner a third and fourth, 
and, in some cases, a fifth series is formed, gradually approach- 
ing the intestine, and diminishing in size : the entire arrange- 
ment presents an areolar appearance in the mesentery ; and 
when the ultimate branches (which advance in straight lines) 
reach the intestine for which they are destined, they encircle 
it, and form a delicate vascular stratum in its sub-mcuous 
areolar tissue. 

The Branches from the Concavity are three in number, 
viz. : 

Colica Media, Colica Dextra, and Ileo-Colic. 

These arteries are considerably longer than the preceding: 
they are contained between the layers of the mesocolon, and 




right and a left branch ; the former of which anaatomoBca 
with the Buperior branch of the colica dextra, and the latter 
with the superior branch of the colica sinistra, which is a 
branch of the inferior mesenteric : thie artery supplies the 
laah or middle portion of the colon. 

The Colica Dexlra passes towards the right colon, near 
which it divides into — a superior branch, which DDastomosos 
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with the right branch of the colica modia; and an inferior 
branch, which descends to anastomose with the saperior 
branch of the ileo-colic artery: it supplies the ascending 
colon. 

The lleo- Colic branch appears to be the termination of the 
superior mesenteric ) it runs downwards, and to the right side, 
towards the caecum. Before it reaches the intestine, however, 
it divides into three branches, — the superior of which ascends 
to anastomose with the colica dextra; the inferior descends 
to anastomose with the terminating branches from the con- 
vexity of the superior mesenteric artery; while the middle 
branch passes behind the caocum, and terminates in supplying 
the ileum, caecum, and vermiform appendix. 

In the foetus, the superior mesenteric artery gives off an 
omphalo-mesenteric branch, which proceeds along the umbilical 
cord to be lost on the vcsicula umbilicalis. It is usually obli- 
terated at the end of the second month, but Cruveilhier saw 
it in an acephalous foetus at the ninth month. 

The Inferiob Mesenteric Artery, smaller than the 
preceding, arises from the anterior and left part of the aorta, 
about an inch and a half above its bifurcation. It first de- 
scends on the aorta, between the layers of the mesocolon, and 
then turns over the left common iliac artery to terminate 
behind the rectum. This terminating branch is called the 
superior haemorrhoidal. In the above course, the inferior 
mesenteric artery forms an arch, the convexity of which looks 
to the left side. Its branches are three in number : — 

Colica Sinistra. Arteria Sigmoidea; and 

Superior Haemorrhoidal. 

The Colica Sinistra ascends between the layers of the left 
mesocolon, and divides into a superior and inferior branch; 
the former anastomoses with the colica media, and the latter 
with the sigmoid artery. 
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The Si'jnwkl artery crosaes the frout of the psoas muEcle, 
and divides into a superior branch, which commuaicat^s with 
the colioa siaietra, and oa inferior branch, which terminatea 
in supplying the sigmoid flexure of the colon, and in anasto- 
piosinf; vibh the superior hfcmorrhoidal. This artery also 
supplies the pEoas and iliacos muscles and the ureter. 



Fig. M^Di'iWSi 




The Superior ffxmorrhoiffal artery cannot well he es- 

wnined until the arteries of the pelvia have been diMeeted. 

I If we auppoae the rectum divided into three stages, — a siipe- 

I rior, mtddlc, and inferior, — we find thut in the superior stage 

I it is surrounded with peritoneum, and has a mesorectum : in 
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the middle stage it has no meso-rectnm, bat is covered by 
peritoneum upon its anterior part; and on a portion of its 
sides: in the inferior stage it has no peritoneal covering. 
Now, we find the artery distributed in conformity with this 
arrangement ; for in the first of these stages it descends as a 
single trunk between the layers of the meso-rectum ; it then 
divides, about four inches from the anus, into two branches ; 
and these, in the second stage, follow (one on either side) the 
line of reflection of the peritoneum from the side of the 
rectum; lastly, in the third stage the terminating branches 
of the artery are numerous, and distributed all round the 
inferior extremity of the intestine. The superior hasmor- 
rhoidal artery communicates freely with the hsBmorrhoidal 
branches of the internal iliac and pudio arteries. 

In cose of hemorrhage into the rectum from the hemor- 
rhoidal arteries, a membranous tube closed at one end may 
be introduced into the rectum, and through the other cold 
water may be injected with a syringe, so as to distend it, and 
thus compress the bleeding vessels on the surface of the gut. 
The water can be occasionally renewed without withdrawing 
the tube. Or, which is preferable, as in the case of hemor- 
rhage after the operation for fistula in ano, or after the ex- 
cision of haomorrhoidal tumors, a small fine linen bag, open 
at one end, and provided with tapes, may be introduced into 
the rectum, and through the external or open extremity a 
quantity of charpio may be introduced, so as to distend the 
bag ; the tapes may be then tied across the stuffing of charpio, 
and the dressing secured : the necessary compression on the 
bleeding vessels of the intestines will be thus effected. 

The liver, stomach, spleen, and intestines may now be ex- 
amined and removed, after which the student may proceed 
with the dissection of the deeper arteries within the cavity of 
the abdomen. 

The Proper Phrenic Arteries, called also the inferior 
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jibreaio or Buh-phrenic, aro the first branclics of the abdomi- 
Jiel aorta; thoy arise iminediately above tbe ccoliac axis, from 
the front of the vessel, The artery on the right side passes 
upward, forward, and outward, between the right cms of the 
diaphragm, which lies behind it, and the inferior cava, which 
is in front ; that of the left side takes a similar direction, 
Beparating the left crua of the diaphragm from the (BBophagua. 
Having arrived at the posterior extremity of the cordiform 
tendon of the diaphragm, each artery communicates behind 
this tendon with ita fellow of the opposite side, and then 
divides into external and anterior brauehca; these ramify in 
tile substance of the diaphragm, and inoscalate with the other 
nrteries which supply this muscle. The artery of the right 
side sends branches to the liver through ita coronary ligament, 
and that of the left sido sends a branch to the cosophagus. 
The external branehesanastomose with the intercostal arteries; 
and the anterior branches communicate with die internal 
mammary, and with the branches of the opposite side, in 
front of the cordiform tendon : in this manner there is a kind 
of arterial oirelo formed around this tendon. 

Soon after ite origin, the inferior phrenic gives off the ht*^- 
rior capaalai' artery, ta supply the upper portion of the suprsr- 



The Middle Capsular Akteeies are usually two in 
number, viz. ouc on each side: they arise from the aorta a 
little above the renal. Each of them proceeds transversely 
outwards, to arrive at the concave margin of the correspond- 
ing Bopra-renal capsule, and divides into a number of branches 
which ramify in the sinuosities on its anterior and posterior 
Burfaces, and in its interior. In this course it gives a. few 
branches to the pillars of the diaphragm, to tbe psoas musolc, 
and to the adipose and areolar tissue in the neighborhood. 

The Renal Arteries are two in number, one on each 
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side : they arise from the aorta opposite to about the second 
lumbar vertebra, inferior and close to the origin of the supe- 
rior mesenteric : sometimes the left arises a little higher than 
the right. After their origin, each of them proceeds at 
nearly a right angle towards the corresponding kidney. The 
right renal artery is longer than the left, on account of having 
its origin on the left side of the spine; posteriorly it rests on 
the spine, right sympathetic nerve, and psoas muscle; ante- 
riorly it is covered by the left renal vein, the inferior cava, 
and the right renal vein : thus it is nearly covered by these 
veins in its entire course, so that without disturbing these 
vessels a very small portion only of the artery can be seen. 
Its brancheS| four or five in number, penetrate the pelvis of 
the kidney between the branches of the vein which are in 
front, and the ureter which is posterior and inferior. The 
left renal artery lies on a small portion of the psoas muscle 
covered by ite corresponding vein : the branches, however, do 
not enter the kidney behind the veins, as they do usually on 
the right side, but frequently they are situated in front of the 
branches of the left renal vein : in the hilus of both kidneys 
the ureter lies posterior and inferior to the blood-vessels. 

The Renal Veinsy called also the emulgent veins, are two 
large vessels which escape, one firom the hilus of each kidney. 
The right renal vein is shorter than that of the left, in conse- 
quence of the vena cava lying close to the right kidney; and 
it runs in a more oblique direction than the vein of the left 
side, because the right kidney is situated lower down than the 
left. The lefi renal vein is longer and takes a more trans- 
verse coarse than the right; it crosses in front of the aorta 
and the spine in order to reach the left side of the inferior 
vena cava; and in this part of its course it lies behind the 
third portion of the duodenum. Sometimes instead of passing 
in front of the abdominal aorta, it passes behind it : this vein 
receives the contents of the spermatic vein of the left testicle. 

23* 




pose membrane; thirdly, a. small hranch or two to tlie nretevjr] 

and, lastly, terminating branches. The termiAating branehef m 

are diaposed of in the manner which we stall now describe, i 

Arraiigemmit of the veeieli ia the kidney. — Within tl» I 
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liilag or notoli in the kidney the terminating branches first 
pass between the calyces, and then run in straight lines be- 
tween the cones of the tubular structure till they arrive at 
the cortical structure of the organ. In the tubular portion, 
according to Mr. Toynbee, the minute arteries ^ are arranged 
in bundles in the shape of elongated cones whose bases are 
continuous with the cortical portion, and their apices directed 
towards the mammillary processes.''^ When these minute 
arteries have entered the cortical structure of the kidney, 
most of them terminate in forming small tufts of capillary 
vessels in the Malpighian corptudes. These bodies have been 
described by Mr. Bowmanf as being formed in the first 
instance by a capsule which Ofmsists of an expansion of the 
dilated commencement of a wioary tubule; through this 
capsule a minute artery passes, called vas in/erens, which, 
after arriving within it^ subdivides into several minute ca- 
pillary branches, which form a number of vascular loops 
closely bound up together within the capsule, so as to form a 
tuft : from this tuft of vesseb a small vein takes its origin, 
vas efferens, which escapes from the inner portion of the 
corpuscle, passes through the capsule and joins a plexus of 
veins, formed of several efferent veins, which are situated be- 
tween the Malpighian corpuscles, and surround the small con- 
voluted tubuli uriniferi immediately after their origin : these 
capillary veins terminate in the formation of the renal vein, 
Mr. Bowman describes a number of minute capillary arteries 
which do not go to the Malpighian corpuscles, but which en- 
velope the convoluted tubes and communicate directly with 
the veins. According to Mr. Bowman, the capsule of the 
Malpighian body consists of the dilated origin of the urinife- 
rous tubule; whikt, according to Mr. Toynbee, this capsule 
consists of a structure totally distinct from the tubule, and 
which surrounds the convoluted origin of the tubule in con- 

^Med. Ch. Trans., toL zziz., 1846. 
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icment of the H 



jnnction with the art.criu! tuft and the commencement o 
efferent Tcin. 

Id the early period of intnuuterine life, the kidney ie 
funned of a number of independent lobules, each supplied 
with a diatiuct set of vessels; and even in the adult there _ 

much distinction, that difforoDt compartnieals Q{ 
tlie kidney can be injected of different cobra. 




The Spermatio Arteries arise from the front c 
aorta a little beneath the renal : each of them descends ob- ' 
lif[uely outwards, lying anterior to the psoas muscle and ureter, 
which latter it crosses at an acute angle. On the right side, 
the spermatic artery croasos also, obliquely, the front of the 
vena cava inferior; sometimes, however, it goes behind it. 
On the left eide the artery passes behind the sigmoid flexun | 
of the colon. Id this coui'se tho spermatic veins lie to tli& I 
outside of the corresponding arterios, and the peritoneoia ' 
oovera them in front: sometimes we may find two Bpemutio 
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Veins^ one lying at either side of the aiteij and cmnmnni- 
eating in front of it by numerons small transverse branches. 
In the rest of their coarse the spermatie arteries differ in the 
male and in the female sobjeet 

In the ifiolej the spermatic artery enters the inguinal canal, 
and descends on the front of the vas deferens, ferming part 
of the spermatic cord, and becoming extremely tortuous as it 
approaches its termination : a little above the testis it divides 
into two branches, one of which enters the head of the epi- 
didymis, while the other penetrates the superior margin of 
the body of the testis, and repairs to the corpus Highmori- 
anum, from whence they both issue in two sets : one set rami- 
fies on the internal part of the tunica albuginea, and detaches 
minute vessels at various points to the tubuli testis, around 
which they coil ; the other set pierces the corpus Highmori- 
anum, and descends along the septa of the testicle from its 
posterior to its anterior mar^ 

Sir A. Cooper describes the tunica albuginea as having 
two layers, — an outer one analogous to the dura mater, and an 
inner one (in which the vessels ramify) analogous to the 
pia mater. Cruveilhier dissents from this description, and 
thinks that 'Hhe vessels contained in the tunica albuginea 
rather resemble the sinuses of the dura mater than the vas- 
cular net-work of the pia mater." 

In the female, the spermatic artery turns inwards over the 
common iliac, and passes to the side of the uterus, between 
the layers of the peritoneum composing its broad ligament : 
it supplies the ovary, Fallopian tube, and uterus, and anasto- 
moses with the proper uterine arteries. In pregnancy, the 
branches to the uterus become enormously large and tortuous. 

The Veins which accompany the spermatic artery arise 
fh)m the testis and epididymis, and form a plexus immediately 
after their junction. They then ascend, four or five in num- 
bar, through the inguinal canal, lying in front of the vas 
defereoB^ and ultamalely unite, in the lower part of the lum- 
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bar region, into n single trunk which ascends on tho c 
of the spermatic artery. The right spermatic vein erapti* 
Its conteote into the inferior vena cava, with which it fi 
an acute angle below the (ermiDation of the right renal. 



KhQ diid lix dan/i «flrr, m 




loft Spermatic vein empties itself into the left renal, witK 
which it forms nearly a right angle. In many cas 
spermatic vein divides at a Bhort distance above the glandi 
into many branches, so as to form a peculiar plexua, t«rmej 
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the pampiniform plexus; after which it again beeomes a 
single trunk. Meckel says that the plexus exists moze fre- 
quently on the left side than on the right. 

As the left testicle is lower than the right, the reins are 
longer; and this (together with the peculiar mode of ter- 
mination of the left spermatic rein, and its relation to the 
sigmoid flexure of the colon) is supposed to explain whj a 
varicose state of these vessels is more frequent on the 1^ 
than on the right side. 

In the male foetus these arteries are proportionablj veij 
shorty as the testicles are placed within the abdomen during 
the greater part of intniruterine life ; bat they subsequently 
elongate as the testicles descend. The spermatic arteries are 
remarkable for increasing in diameter as they recede from 
their origin. In the operation of castration, the spermatic 
artery is apt to contract considerably on being divided, so as 
to render it difficult to secure it in a ligature. The surgeon 
may avoid this embarrassment by holding Uie divided cord 
in his hand till an assistant draws out and secures whatever 
branches are necessary. The exquisitely painftil practice 
of including the cord in the ligature is now universally 
abandoned. 

The Lumbar Arteries are generally four in number on 
each side; sometimes, however, we meet five, and sometimes 
only three. They are larger than the intercostal, to which 
they are analogous. Each of them arises from the posterior 
and lateral part of the aorta, and passes outwards on the body 
of the corresponding vertebra, and then behind the sympa- 
thetic nerve and psoas muscle : those that are sufficiently high 
pass also behind the corresponding pillar of the diaphragm. 
The upper ones are also more nearly horizontal; while the 
lower descend with a gradually increasing obliquity. Opposite 
the corresponding transverse process, each of them divides 
into an anterior and posterior branch. 
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The anlermr branch, smaller than the posterit 
wards between the psods und quadratic liinik> 
and thea hetwoen the quudrtttuH and anterior layer of Ibe 
transversalia tendon. The anterior branch of the first lumbar 
pBsaea oatwarda beneath the last rih, and along the insertion 
of the diaphragm, and then on front of the (juadratua lum' 
burum : it communicates with the intercostal arteries. The 
anterior branch of the fourth, follows the attiioluneat of the 
qiiadratus luuibomm to the crest of the ileum, and com- 
municates with the ilio-lumbar. All the anterior branches, 
moreover, coiniiiunicite with the adjueeut ones, and supply 
the quadratuB lumhorum and broad muselca of the abdomoi 

The poitcrtor brunch of each lumbar artery first i 
small vessel through the corresponding lateral foranii 
the spinal aanal to ho distributed in the spinal marrow 
tunica, and afterwards expcuda itself in tho lumbar i 
muscles, and tho integuments. 

Tho Middle Sacral Artery, usually smaller than th^' 
lumbar arteries, arises from the posterior part of the aorta a 
little ubovo its bifurcation ; it tlicn descends on tho front of 
the spino, separated from it by tho anterior common ligament; 
and then on the middle line of the sacrum, separated from it 
by the periosteum of that hone ; it is covered in front by the 
aorta, left common iliac vein, and by the pelvic visoera. 
is separated from the lateral sacral of cither side by the 
responding trunk of the sympathetic nerve. Inferiorly 
terminates by dividing into two branches, right and lei 
which comiuunicatc, in the form of a double arch, with the 
right and Icfl lateral sacral arteries. Opposite each booe of 
tho sacrum this artery sends off transverse hrancbea to eithei[^ 
eide, which supply the periosteum, and communicate with 
lateral aacral and htemorrhoidal arteries. 



COMMON ILIAC J 

On the left side of the fourth lumbar vertebra 
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spending to the intervertebral substance between the fourth 
and fifth (and nearly opposite the lefl margin of the umbilicuH), 
the aorta bifurcates into the right and left common ilioo 
arteries. These large vessels vary in length from two to three 
inches: they diverge as they descend, leaving an angle 
between them, wider in the female than in the male. 

The Right Common Hiac Artery descends obliquely to the 
right side, till it reaches the superior extremity of the sacro- 
iliac symphysis. Its posterior mirface in this course lies on 
the cartilage between the fourth and fifth lumbar vertebrae; 
on the body of the last-named vertebra, and on the antcrir/r 
common ligament which is interposed between these parte 
and the artery: it then lies on the bifurcation, or, more 
properly speaking, on the commencement of the inferior v<;na 
cava, and consequently on both the left and right Cfnatnf/n 
iliac Teins as they unite to form, by their eonfiux, the ori^rin 
of this large yein. In fact, almost immediately after ite ori;rin 
the right oommoa iliac artery is borne off the Apine by the 
hurge veins whidi fie behind ic lu ri:fht or eorrej>r]y>ridin^ 
Tein not only lies behind it, but projeeti aly/re to itA ooti^de, 
whilst lower down, port of the Tein zi^y^xtk fxi ifA iftner ^ci/le : 
the qrmpathetie nerre. zxA ad'A ctore deeply vi^ted the ^A/>n^ 
rator neirey deseend h^hiLd h \zj/f the pe!r;>, We wwiy 
observe a deep gn»re stoased ?>!:tveeb nhe ;.^Aer ^^e ^f tfc^ 
p6oas magnns and die spcne:; %sA h: '-a la tii,iA :rrv/re tJLuOi ve 
expose the obomttor lerTe : by ^a-Il-a^'t^'Z ^**:* d&«iie«*f>i/^ ^tifl 
deeper in tUi loeaiBtj w^ wn^ Tp#>fi tE^ Ivi:»vr/>-^dar9J /Mrre 
on its way into die peb5«. an<i i^a ^Jie i-rMr/n^r ^>^^ /vf 
the ifio-loBlMr haau^ *it ik^ hi>rn:i» ^/^ xr^rj. tfA 
anierioT mrfmx m a^enrf Hj 'iu^ j<!T->Aflenm : >, m '^ffm^ 
obliquely at id Kfiiemcu M. mivv thi^ iixr^rrui teui ^t/^msI 
iliac arteries, hy dut -mfjet; vui y> jt ^xr^f^A -,7 •K**, :jwf 'V,!! 
of theikoBraa sc aneesulit ^nm ':/l•^ vii^ >^; ^ v, />m *'hA 
caBCom in die rts&c ISiae Smkl T.i *.ne il^ii;»»e^ ^/uv ip^^<r;ii«fi4^ 

Tcsseb tan of«r sc m maeli ^ i&«rw 

u 
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The hefl Common Iliac Artery/ descends with less obliqoity 
than the right, and is usuallj shorter, ia consequence of the 
aorta bifurcating on the left side of the spine. In maay 
oaaes, however, it will bo found longer, that is, the artery of 
the right side will bifurcate into its two terminating branches 
before it reaches the right socro-iliao Hynehondrosis ; whL' 
the left continues ita course until it reaches this point at 
left fiide : this fact, wo believe, was first pointed out by ', 
Adams, of tbia city. \t&posti-rior iwface rests on the outer 
portion of the anterior common ligament, the fifUi lumbar 
vertebra, and on the outer edge of its corresponding vein: 
the aympathclic, obturator and lumho-sacra! ncrTes also daacend 
behind it as on the other side. Ita unlerior $iir/ace ia covered 
by the peritoneum, and crossed obliquely by the ureter at its 
bifurcation ; it is covered also by the sigmoid flexure of the 
colon and the termination of the inferior mesenteric artery. 
In the female, the vessels, analogous to the spermatic, are 
also related to it. It may be observed that the vein on this 
side is in no port of ita course external to the artery, aa OD 
the opposite side. The psoo) muscles are situated 
Bide of the common iliaes, and between the two wo see tl 
middle sacral artery and part of the common illao 
the left side. 

[The common iliac arteries give off no branches before th< 
bifurcation, except very minute ones to the ureters, peril 
neum, iliao veins, and adjacent lymphatic glands. The 
mon iliaca vary in their length, and bifurcate nsually near tlia 
sacro-iliao sympbysia into the external and internal iJiao 
arteries. 

Operaticm of ti/hiij the Common iliac artiiry. — The opersr 
tion of tying the common iliac artery haa been performed 
upwards of twenty times on the human subject; first, by Dr. 
Wm. Gibson, of Philadelphia, in 1812, in a case of gun- 
wound; the patient died from hemorrhage in thirteen 
afler the operation : it wae tied in JIarcb, 1827, by Vali 
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ng by Sir'^P^I 



Mott, of New York; and in the yoar following I 
CrampUm in this city. It Lob also I 
Liston, Grutbrie, 8ynie, Dcguiae, Perigofj Post, Stevens, Peace, 
Stanley, Iley, and Lyon. Out of all tbese cases nearly two- 
tbirds of tbem terminated Buccesefully. Mott's ease was nae- 
ccssful; and as it contains a great deal of important and in» J 
t^resting information, we sball detail it at length. 

Mr. Moll'g Vase. — The subject of this operation, 
Crane, aged 33, was a man of temperate habits, and hbfl 
disease wa.^ a largo ancurismal tumor, of nearly three montb^l 
standing ; filling the Iliac fossa, aad extending Irom a litti 
above Poupart's ligament, to near the umbilic 

" The patient being placed upon a tabic of suitable bmgu 
the pubos and groin of the right side being shaved, an ii 
cision was commenced, just above the estemal abdominal 
ring, and carried in a Bcmieircular direction, half an inch 
above Poupart's ligament, until it teraiinated a little beyond 
the anterior superior spinous process of the ilium, making It 
in extent about five inches. The integuments and superficial 
fascia were divided, wliieh exposed the tendinous part of the 
external oblique muscle, upon cutting which, in the whole 
course of the incision, the muscular fibres of the internal 
oblique were exposed, the fibres of which wore cantiously 
raised with the forceps and cut from the upper edge of Pour 
part's ligament. This exposed the spermatic cord, the e(i 1 
lular covering of which was now raised with the forceps, aUt 
divided to an extent sufficient to admit the fore-finger of t 
left hand to pass upon the cord, into the internal abdotuiifl 
ring. The finger, serving now as a director, enabled me to divi^ 
the internal oblique and transversalis musoles to the e 
of the external incision while it protected the peritonetii 
In the division of the last-mentioned muscles, outwardly, i ' 
circumflexa ilii artery was cut through, and it yielded, )" 
few minutes, n smart bleeding. This, with a smaller arte^ 
upon the surface of the internal oblique muscle, between Ij 
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Tings, and one in the integuments, 
Jigaturea. 

"With the tumor beating furiously underneath, I now 
attempted to raise the peritoneum from it, which we found 
difficult and dangei-oua, as it waa adherent to it in every di- 
.reotion. By degreea we separated it, with great caution, from 
the aneurisinal tumor, which had now bulged up veiy muoh 
into the incision. But wo soon found that the external inoi- 
on did not enable ua to arrive at more than half the extent 
f the tumor, upwards. It was therelore extended, upwards 
and backwards, about half an inch within the ileum, to the 
distance of three inches, making a wound in all about eight 
inchea in length. 

"The separation of the peritoneum was now continued, 
.until the fingers arrived at the upper part of the tumor, which 
,Traa found to terminate at the going off of the internal iUao 
itttBry. The common iliac whs next examined, by passing 
the fingers upon the promontory of the sacrum; and, to the 
touch, appearing to be sound, we determined to place our 
ligature upon it, about half-way between the aneurism and 
the aorta, with a view to allow length of vessel enough on 
each side of it to ho united by the adhesive process. 

" The great current of blood through the aorta made it 
necessary to allow as much of the primitive tljac to remain 
l)ctween it and the ligature as possible; and the probable 
idisease of the artery, higher than the aneurism, required that 
jt should not be too low down. The depth of this wound, 
4he size of the aneurism, and the pressure of the intestines 
downwards by the efforts to bear pain, made it impossible to 
peo the vessel wc wished to tie. By the aid of curved spa- 
tulas, Buoh as I med in my operation upon the innominata, 
ther with a thin piece of board, about three inchea wide, 
frepared at the time, we sucecoJcd in keeping up the peri- 
toneal mass, and getting a view of the artcria iliaca communia, 
.pa the side of the sacro-vertcbrat promontory. This required 
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great effort on our part, and conld only be continued for a 
few seconds. The difficulty was greatly Augmented by the 
elevation of the aneurismal tumor, and the interruption it 
gave to the admission of light. 

"When we elevated the pelvis, the tumor obstructed our 
sight; when we depressed it, the ^crowding down of the in- 
testines presented another difficulty. In this part of the ope- 
ration I was greatly assisted by Dr. Osbom, and my enter- 
prising pupil Adrian A. Kissam. Introducing my right 
hand, now, behind the peritoneum, the artery was denuded 
with ^he nail of the fore-finger, and the needle conveying the 
ligature was introduced, from within outwards, guided by the 
fore-finger of the left hand, in order to avoid injuring the 
vein. The ligature was very readily passed underneath the 
artery, but considerable difficulty was experienced in hooking 
the eye of the needle, from the great depth of the wound, 
and the impossibility of seeing it. The distance of the artery 
from the wound was the whole length of my aneurismal 
needle. 

" After drawing the ligature under the artery, we succeeded, 
by the aid of our spatulas and board, in getting a fair view 
of it, and were satisfied that it was fairly under the primitive 
iliac, a little below the bifurcation of the aorta. It was now 
tied ; the knots were readily conveyed up to the artery by the 
fore-fingers: all pulsation in the tumor instantly ceased. 
The ligature upon the artery was a very little below a point 
opposite the umbilicus." 

The wound was dressed in the usual way: the operation 
lasted less than an hour. It was performed on the 1 5th of 
March, and the ligature was removed from the artery on the 
8d of April following. On the 20th of May, he made a 
journey of twenty-five miles.* 

Sir P, Crampton's patient died on the eleventh day; and 



* Johnson'8 Med. Chir. Review, vol. vui. 1828, p. 472. 
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the failure of the operation has been attributed to the employ- 
ment of a catgut ligature^ which (as appeared from examina- 
tion of the body) either broke from the impulse of the 
blood; or had rotted away. 

Mr, Hey^s Case. — "The patient^ a gentleman aged forty, 
perceived, on the 10th of November, a; small hard tumor in 
his left groin, above the centre of Poupart's ligament. Three 
days afterwards he had severe pain in the part, and on the 
following day the swelling increased in size, accompanied 
with pulsation. It was • resolved, in consultation, to apply a 
ligature to the common iliac artery, which operation was^ per- 
formed on December the 3d. The incision was begun two 
inches and three-quarters above the navel, and three inches 
from the median line, and was carried six inches downwards 
in a semicircular direction, with a prolongation of an inch 
and a half in a straight line outwardly. The layers of muscles 
and fascia transversalis having been divided to the whole ex- 
tent of the incision, the peritoneum was gently separated from 
the parts beneath, and the common iliac artery was easily 
reached. A little time was occupied in scratching through 
the sheath with the point of the aneurism-needle, after which 
it was passed under the artery from within outwards, armed 
with a double ligature of stay-maker's silk, and the operation 
completed. The pulsation in the tumor ceased immediately 
after the artery was tied. The tumor gradually subsided in 
size. A week after the operation, pulsation was felt in the 
anterior tibial artery. On the twenty-eighth day the ligature 
was found loose in the wound and removed. About the 
20th of January the patient was free from complaint and 
was able to walk about."^ 

When the flow of blood through the common iliac artery 
is prevented, the internal mammary supplies the limb through 
the epigastric ; the inferior lumbar arteries supply it through 

♦ Med. Press, vol. ii. p. 299. 
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the glntseal and ilio-lombar; and the internal iliac of the 
sound side^ through the communicating branches of the in- 
ternal iliac of the diseased side. 

The common iliac artery may be arrived at for the purpose 
of including it in a ligature, by the proceeding recommended 
for tying the internal iliac. 

THE INTERNAL HJAO ARTERY. 

This artery arises from the common iliac on a plane pos- 
terior to the origin of the external iliac ; it is from an inch 
and a half to two inches in length : in the adult, it descends 
backwards and inwards in front of the sacro-iliac symphysis, 
as far as the superior extremity of the great saoro-sciatio 
notch ; hero it becomes ligamentous, and ascends to the um- 
bilicus, on the side of the bladder, being coyered posteriorly 
by its superior £edse ligament In its first or truly arterial 
stage it forms a curvature, the cwtcavity of which looks for- 
wards. Its posterior or convex surface rests on the sacro- 
iliac symphysis, from which it is separated by its correspond- 
ing vein, which on the right side projects from underneath 
its outer edge ; and by the lumbo-sacral nerve, which lies still 
deeper than the vein : from behind it we see also the obtu- 
rator nerve passing forwards, and running in the angle be- 
tween the internal and external iliac arteries. Its anterior 
surface is covered by peritoneum, and crossed superiorly, at 
its origin by the ureter, and inferiorly by the vas deferens. 
In addition to these, the rectum covers the artery on the left 
side, and the bladder forma an anterior relation to the internal 
iliac arteries of both sides. 

The Internal iliac artei^ of the foetus presents for our con- 
sideration many distinct peculiarities. First, it is consider- 
ably larger than the external iliac ; the reverse is the fact in 
the adult : in the foetus, it does not descend deep into the 
pelvis, but rather winds along the ilio-pectineal line, and then 
ascends, not in a ligamentous form, but pervious, and carry- 
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ing blood from the fcetus along the sides of the bladder 
through the umbilicus to the placenta. From the umbilicus to 
the placenta the two arteries form part of the umbilical cord. 

After birth, the internal iliac arteries gradually diminish, 
and the external iliac arteries, and posterior or external 
branches of the internal iliac, gradually enlarge. 

Operation of tying the internal Iliac, — ^The internal iliac 
artery may require to be tied in consequence of a wound, or 
for aneurism of the glutseal or other of its branches. The 
operation of tying it has been performed in seven instances, 
in four of which it succeeded. It was first tried by Dr. 
Stevens, of Santa Cruz, in the West Indies : this patient re- 
covered.* It was afterwards performed unsuccessfully, at the 
York Hospital, by Mr. Atkinson. It was also performed by 
a Eussian army surgeon, upon whom the Emperor Alexander 
settled a pension as a reward for his dexterity and skill.f 
Dr. White, of Hudson, tied the artery on a tailor aged sixty 
years : in both these latter cases the operation succeeded. It 
was also tied by Mr. Mott \ and by Thomas, of Barbadoes : 
these two patients died. It was since tied by Mr. Guthrie. 

In Dr. Stcvens^s and Mr, Atkinson's cases the operation in 
each case was commenced by an incision, five inches long, 
through the integuments, fascia, and muscles, parallel and a 
little external to the epigastric artery. 

Mr, White made a similar incision on the side of the ab- 
domen, about seven inches long, with its convexity to the 
ilium, commencing near the umbilicus, and terminating near 
the inguinal ring. 

The remaining steps, in these cases, consisted in pushing 
inwards the sac of the peritoneum and carrying the finger 
along the external iliac artery, until it reached the origin of 
the internal iliac. 



♦ Med. Cb. Trans., vol. v. p. 422. 
t Averill's Operative Surgery, p. 65. 
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It is a fact worthy of attention that the ureter is closely 
connected to the peritoneum^ and invariably accompanies this 
membrane when it is removed out of the way during the 
operation^ so that there will be no fear whatever of including 
this duct within the ligature. 

In order to arrive at the internal iliac artery, an incision 
should be made in the direction of a line extending from the 
umbilicus to midway between the spine of the pubis and the 
anterior superior spine of the ilium; this incision should 
commence at the outer edge of the rectus muscle, and termi- 
nate about an inch above Poupart's ligament, in order to 
avoid the spermatic cord. The different muscular layers com- 
posing the anterior wall of the abdomen being successively 
divided, the transversalis fascia should be cautiously scraped 
through, and the peritoneum exposed and pushed inwards. 
The fascia covering the vessels should also be torn with the 
nail, and then, by following the external iliac artery back- 
wards, we arrive at the internal. In the angle between them 
lies the external iliac vein, which should be carefully avoided, 
and the needle introduced from within outwards. 

The branches of the internal iliac artery are classed into 
those which remain within the pelvis, and those which leave 
it to be distributed externally. The latter are four in num- 
ber, viz., the glutseal, sciatic, pudic, and obturator; and the 
former, which in the male are five in number, are the ilio- 
lumbar, lateral sacral, middle haemorrhoidal, vesical, and um- 
bilical ; to which may be added in the female, the uterine and 
vaginal. We shall proceed, first, with the description of the 
external branches. 

The branches of the internal iliac artery are the follow- 
ing:— 

Branches mpplying the parts outside the pelvis, 
GlutSBal. Sciatic. Pudic. Obturator. 
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Branches sujpplying the parts within the pelvis. 

Ilio-lumbar. Umbilical : and, in addition, 
Lateral Sacral. in the female j the 

Middle HsDmorrhoidal. Uterine and the 

Vesical. Vaginal. 

The Gluteal Artery is the largest branch of the inter- 
nal iliac. It arises far back in the pelvis, opposite the lower 
part of the sacro-iliao symphysis, and immediately passes 
backwards between the lumbo-sacral nerve which afterwards 
lies in front of it, and first sacral nerve which lies behind it; 
and above the pyriform muscle, in order to escape from the 
pelvis, by passing through the upper part of the great sacro- 
sciatic notch. While within the pelvis, it gives off some 
small branches to the pyriform muscle, to the rectum, and to 
the areolar tissue. After this very short course, in which it is 
accompanied by the superior glutsQal nerve, it divides oppo- 
site the posterior margin of the glutaeus minimus muscle, be- 
tween it and the pyriformis, and under cover of the gluteus 
maximns, into a superficial and a deep branch. 

The superficial branch ascends between the glutaeus maxi- 
mus and niedius, and divides into numerous lesser branches, 
some of which supply these muscles and the great sacro-sciatio 
ligament; while others are distributed to the sacro-lumbalis 
muscle and the integuments: some of these branches commu- 
nicate with the sciatic artery. 

The deep branch takes a direction obliquely upwards and 
forwards between the glutaeus medius and minimus muscles. 
After giving a small nutritioxis artery to the ilium, it divides 
into two lesser branches; the superior of which follows accu- 
rately the middle curved line upon the bone, which marks 
the upper margin of the glutaeus minimus. This branch sup- 
plies, in its course, the last-mentioned muscle and the glutaeus 
medius, and having arrived at the anterior superior spine of 
the ilium, it anastomoses with the ilio-lumbar, circumflexa 
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ilii, and external circuinflexa femoria arteries. Tho inferior 
branch runs downwards aud forwards between the two lessor 
glutei muscles, which receivii many branches from it, and having 
arrived at the great troehantfir, supplies the pyriformis muscle 
and capsule of tho liip-joiut, and communicates with branches 
of tho soiatia and internal oircumflesa femoris arteries. 

Operation of tying tilt Glutteal Artery. M. Lizara ^ves 
the following rule for finding the trunk of the glutieal artery. 
Draw u line from tho posterior superior spinous process of 
the ilium downward.'^ to the mid-point bctwccu the tuberosity 
of the iachJum and the great trochanter; and then dividu this 
lino into three equal parts; the gluteal artery will be found 
emerging from the pelvis at the junction of its upper aud middle 
thirds. It will rarely be necessary, however, to apply this 
[le, unless for the purpose of avoiding it iu opening deep 
>sce3se8 of the glutauil region ; for iu case of a wound, we 
Binst be guided by the wound itself; and, in cose of glutieal 
■neurisffl, the aufgeon may prefer tying the internal iliac 
artery. The opposite practice has, no doubt, been successful: 
thus, Mr, Bell cut down on the tumor, in a cose of glutieal 
aneurism, opened the sac, and tied the vessel success fully.* 
Mr.Carmiehael tied the glutscal artery for a wound of this vessel 
by a peu-knife. The following is Mr. Carmiohael's descrip- 
tion of the operation: — "The patient being placed upon a 
table, lying on his face, I commenced by making an incision 
nches in length, beginning an inch below the superior 
posterior spinous process of tho ilium, and about tho same dis- 
tance from the margin of the sacrum, and continued it in a 
One extending obliquely downwards to the trochanter major. 
Ihe glutsEua masinms and medius were then rapidly divided, 
or rather their fibres separated (aa the incision ran in the 
direction of the fibres), to the same extent as that of the in- 
Bgwments. The coagulated blood forming the tumor then 
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became apparent through the sac or condensed cellular mem- 
braae with which it was covered. This was divided the whole 
extent of the incision by running a buttoned bistoury C|uickly 
along the finger introduced into the sac, and its contents, coo- 
sigting of from one to two pounds of ooagulated. blood, were 
emptied rapidly out with both banda into a soup-plate, whiah 
it conipletaly filled, A larfje jet of freah blood instantlj filled 
tbe cavity I had emptied ; but, the precise spot from whence 
it came being perceived, I was enabled, by pressure with the 
finger, to prevent any further effusion, while that which had 
been just poured out was removed by the sponge. It was ■ 
obviously the trunk of tbe glutseal artery, juat as it debouches 
from the iachiatic notch, which bad been wounded. I endea- 
vored, but in vain, to secure the artery by means of a tcna^ 
culuni I had then recourse to a common needle of targe size, 
and with this instrument was immediately succcasful iu passing 
a ligature around the bleeding vessel, and in preventing all 
further hemorrhage. The ligature came away on the sixth 
day, and the patient recovered."* 

The Sciatic or Ibchiatio Artery, Bmaller than the 
gluteal, desoends on the front of the sacral plexus of nerves 
and pyriformis muscle: in this course it passes between the 
rectum and outer wall of the true pelvis, and is accompanied 
by the pudio artery, which is at first somewhat external to it, 
and then crosses in front of it and to its inside, opposite the 
spine of the i.ichium. In company with the pudic artery, 
and with the greater and lessor sciatic nerves, it escapes from 
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the polviii tlirougli tlic inlcrior part of tlie ^'reut saoro-BCUitio 
notch, pBBHiiiK lutwccn the lower cJgc of the pfrifarmif. 
muBcle mid the lessor sacro-sciatic ligsiueDt. Ailer ite ei 
fruni the pelvis it ia covered by the glutieus unuumua muei 
Hud is situuted posterior and then iatemal to the great twii 
Dorve: it lies behiud tho spinous process of the ischium near 
its root, and passes also behind the gumclli, obturator internus, 
and qundmlus femoris muscles. While within the pch 
gives small branches to tho bladder, rcotuin, uterus, and lev&to(i 
ani muscle: after it loaves tho pelvis, it terminates by givii 
off the following branohea: — 

Museulnr. Comes ffervi Isahiatioi. 

Coouygoal. Anastomotic. 

The Mnscufnr branches are distributed to tbe gluteen^ 

mnximuH, qtiadratiis feiuuris, uud hamtitring muscles. 

The Corri/geal branch passes inwards, and in so doing ri 
across the poBtcTior aui-face of the pudio artery, and then 
passes between the origins of tho greater and lesser s 
sciatic liguments: it supplies the gluta3us masiraus, levato 
ani, and coceygeua muscles, and periosteum of the ooccy» 
and anastomoses with the anterior spinal and with the middl 
aud lutcml sacral arterica. 

Tho Comei Nerci luchiatici at first descenda along thr 
intcroal margin of the great sciatio nerve, and then pene- 
trates its substance. Boyer found this branch as large as the 
radial at the wrist, in a subject that Dcssault had operated on 
eight months before for popliteal aneurism. I have found it 
in a young child fully as lai^e ; and when it bad reached the 
popliteal space it took the place of the popliteal artery : in 
this case the femoral artery was so very small as to be nearly 
rudimentary. 

The Aiiaslomoiic branches unite at the back of the thigh 
with the terminating branches of the internal circumflex 
from the profunda fcnioris, and with the perforating artorios. 
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Aocording to Mr. Lizars, the exit of the ischiatic artery 
from the pelvis may be found by plHomg the patient on his 
fikce, with the toes turned out, anil drawing a line from the 
posterior superior apine of the iliuu, to the fussa between the 
tuberosity of the ischium aud great trocbauter, but a little 
nearer to tbc former : the exit of the artery will be fouud 
opposite to the centre of this line. 

The Obturator Arteey. This is the smallest and most 
anterior of the ibur branches of the internal iliac which go 
out of the pelvis, and should be disaect«d befoi'e the pudic. 




It runs downwards and forwards below and within tho biim 
of the true pelvis, in order to pass through the upper part of 
tho obturator foramen. In this course it is accompanied by 
the obturator nerve which lies above, and the obturator vein 
which lies beneath it : it communicates with the artery of the 

86* 
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opposite side by a branch crossing tranBveraely behind t 
body of the pubis- Wlicn tlie obturator artery arises frotB 
the epigastric, its vein und nerve lie beluw it. Haviiigl 
passed through tlio obturator canal, it lies on the obtumtoFfl 
cstornus niusule, covered by the pectineus, and there divides! 
iuto two branches, an anterior and posterior. 

The Antrrior and larger liratich descends between thm 
adductor brcvis and longus muscles, and supplies these, mA 
well as the obturator estcrnus, adductor magous, a 
ciiis muHclus. It anoslouioses with tbe internal circumflei 
and the musculor branches of the tbraoral artery. 
of it's divisions extend into the perineum, and anastomos 
with the pudic artery. 

It also detaches a Hmall vessel, which descends along thti* 
internal margin of the obturator foramen, to communioaW 
with the posterior branch: in tins manner a kind of a 
rial circle is formed around the obturator foramen. 

The Potteri'ir hnnich, descends along the outer edge of 
the obturator foramca, loirarda the tuberosity of the ischium, 
passing between the internal and external ohtumtor inusclcBti 
it supplies the adjacent muscles and tli£ capsular ligamentl 
of the hi[>-joint; it also ttcnds a small branch through thai 
notch in the inner margin of the acetabulum, to supply th< 
Haversian body, round ligament, and head of the femur. 

Before eommoncing the dissection of the pudic artery ' 
the student is recommended to direct his attention to the 
anatomy of the ano-pcrineal region. 



ANO-PERINEAL REGION. 

For the purpose of dissecting this re^oo, tbe subject 
should be placed in the same position as in that recom- 
mended for the operation of lithotomy : the hands should 
be placed so as to grasp the outer edges of the feet, and 
retained in this situation by suitable bandages : tbo buttock 
being thus elevated, the rectum should be moderately dis>" 
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I tended with curled hair or tow, the kDeea held apart from 
I each other, & staff iatroduced through the urethra iuto the 
f bladder, and the scrotum well kept up towards the ahdomcn. 
The Ano-pcrineal reijion, when fully exposed, preaeuts, in 
I ila outline, the shape of a. lozcuge or rhomb ; that is, the 
1 appeatanee of two triauglea united at their bases. TTte aptx 
I «/ the anterior triangle corresponds in the middle line, ante- 
I riorly, ta the root of the scrotum euperficially, and still 
I deeper and &rther forward to the symphysis pubis and suh- 
I pubJe ligament. The upex of the poUerior Irimiyle corre- 
1 Bponds posteriorly to the point of the coccyx, and to the 
I posterior attachment of the ano-coccygcal ligament. The 
I lateral anr/leg correspond to the two tuberosities of the ischia. 
I The four sides of the region are formed, anlerior/ff, by the 
I. interior portion of the tuberosities of tho iscliia, by the 
l.aecending ramus of the ischium and descending ramus of 
f the pubis at each aide ; and jwsteriurlif at each side by the 
poBterioT portion of the tuberosities of the ifichla, and by the 
great sacro-sciatic ligament, overlapped by the glubeus mas- 
imua muscle. A hne drawn across from one tuberosity to 

■ the other would indicate tho union of the two bases ; this, 
J however, is merely an artificial arrangement, as it does not 
I accurat«Iy define the proper perineal from the anal portion 

■ of the region, since it must pass .across the anterior part of 
I the anus : but, if the line wore mudo to describe a curve, the 
leonvexity of which, looking forwards, would in the middle 

■ line pass anterior to the anus, such a line would more correctly 
I^Gne the boundary of these two spaces, vIk,, the proper pori- 
|lieal and the anal, in this situatioo. As we pursue tho disscc- 

n of this region, we will find that such a curved line docs 
lexist, and that it ia formed by the two transverse pcrinci 
Ktnuacles uniting ia front of the anus at their insertions in the 
leentral point of the perineum. Before raising the integu- 
■teents the student would do well to observe the appearances 
a the surface of this region : — in the middle line, anteriorly, 
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he will perceive an elevation corresponding to the root of 

«crotuu), and indicating the aitualion of the hindur part 
the spung; portion of the urethra, and along its centre 
elevated but narrow ridge, known bj' the name of the 
of the perineum : this ridge tcnuiuutcs posteriorly at 
onfice of the anua. The surfnec of the ialijgunient surround* 
ing this orifice is thrown by the action of the euperficial 
sphincter into a number of longitudinal folds, parallel with 
the langitudinal axia of the intestine. Behind this oriSce 
wo remark, along the middle line, more the appearanoe 
of a groove than of a ridge, leading posteriorly to the poiat 
of the oooojx. On either side of the elevation which deaot«B 
the situation of the urethra, we sec a groove or channel termi- 
nating posteriorly along the aide of the anus, and anteriorly 
running along the eide of the scrotum upwards towards the 
ab<]omen. On raising the integuments from off the uno-peri- 
Dcal region we expose the ivpirjifiaf /a»r!a : this layer variea 
in ite etmctiire accerding to the Bituution in whioh wc 
mine it: in the perineal space, properly so culled, it is & 
and strong, and presenta a yellowish color, and ia diviail 
into two layers, a uupcrjifiul and a deep. The superficia!' 
layer is loose in its texture, containing a (juautity of adipose 
tissue, the cells of which arc united by areolar tissue : the 
deep layer is comparatively strong and memhraniform. There 
18 no distinction between theao two layers as we pass into the 
anal portion of the region ; for corresponding to the inferior 
surface of the transverse muscles of the periueam they bccgtn^ 
identified with each other, and are closely adherent to tl 
middle perineal fascia at the posterior margin of each of thi 
muscles, and at the central point of the perineum, in front 
the anus. If wo trace the two layers of superficial 
farther Lack, we find them still united into one mass, wl 
enters into and fills up the ischio- rectal spaces, which lie 
the sides of the rectum and anus. The two layers of si 
ficlal fascia arc also intimately united with one another 
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Ifeeponding to the tuberosities of tho iachia, to which they 
. ^coine finiily adherent; and though this membrane appears 
' to glide loosely over these promioeneos, when friction is eser- 
^sed upon the integuments, yet, if after having removed tho 
Blin we attempt to draw away the fascia from the bone, we 
. And it firmly adherent to it. Along the sides of the proper 
perineal sjmce wo find tho superficial foEoia firmly adherent to 
l3io ascending rami of the ischia, and dcaecuding rami of the 
Jtubes ; as we examine this structure etill more anteriorly we 
wiJI observe, that, as it becomes related to the root of the 
Scrotum and to the channels along its sides, the fascia loses 
%1] its adipose tissue, and the entire substance becomes areolar 
ui its character. 

■ When, in cases of extravasation of urine, either from laoe- 
, ration of tho nrethra from injury, or from previous ulceration 
in the dilated portion of the urethra behind the stricture, 
this fluid makes its way to the superficial perineal fascia, its 
course afterwards is remarkably uniform: in such cases it 
cannot pass backwards between the layers of the superficial 
fascia, because they become firmly united, both at the central 
^int of the perineum and corresponding to the back part of 
the transverse muscles of the perineum; neither can it make 
its way backwards between the deep-seated surface of this 
fascia and the middle perineal fascia, because these foflciso are 
doHcly counected with each other in the situations just al- 
luded to, It cannot pass laterally, in coDscqueoco of the 
Vlme attachment which the superficial fascia takes to the 
tuherositieH of the isehia, nnd to tho rami of the ischia and 
'Jmbes ; the urine, therefore, will pass along those situations 
where it meets with the least amount of roaiHtanco, and it will 
^^oome extravBsated freely into the scrotum, distending it 
taoeedin^ly ; it may then extend upwards to the anterior wall 
.bf the abdomen, conducted by the spermatic cord; and de- 
.4ocnd over Poupart's ligament into the superficial fascia of 
Ihe upper portion of the thigh. 
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In this stage of the dissection the student will find I 
Gnpcrficial spliincfcr lying between the layers o 
ficial faacia; and whilst removing the integumaat fVom off 
this muscle he will obacrre what an exceedingly small amouot 
of superficial fascia lies between it and the skin: it is closely 
connected with the inte^menta, aud is of an elliptical fora 

Fig. 47.— rino i)ftke ftrinnim, 'iSiVjiMnff l)ic diMlrCbulloit fif the Inltmtd F 




ite posterior attachment, or origin, is to the aao-coocygoal 
ligament, which springs from the tip of the coccy« po«- 
tcriorly, and runs forwards to bo connected with the back of 
the rectum ; thiw ligament is merely a raph^ formed by the 
union of the posterior portions of the levalorea ani on the 
middle line : the anterior attachment of the sphincter is to the 
central point of the perineum, which is situated immediately 




behind tho bulb: into this point we have inserted the follow- 
ing muscles : — Bupcrfieial sphincter, acceleratoreE acinse, trans- 
Tcrsi perinei, and Wilson's muscles. Wo may now remove 
the entire of the superficial faaaia from both the proper peri- 
Deal and the anal spaces; and we will thtis expose, in the 
former space, the middle perineal iaiicia, and, in the latter, 
the two ischio-rectal fossEe or spaces. 

The midilie perineal fascia will be seen when the super- 
ficial fascia has been carefully removed; it covers the under 
surface of the muscles of the perineum, and sends iu septa 
between them from its deep-seated surface; it is to these 
muscles what the fascia lata is to the muscles of the thigh, 
and it is by some considered lo he an exUsnsion of this fascia 
across the perineum. Anteriorly it is lost in a thin, loose, 
delicate expansion along the urethra and crura penis; late- 
rally it is attaehed to the rami of the ischia and pubesj and 
posteriorly, in the middle line, it is connected with the cen- 
tral point of the pGrlDGUiu, whilst extGrnal to this point it is 
reflected behind the transverse perineal muscles, and is lost 
by becoming continuous with the two layers of fascia, which 
form the " anterior cu! de sac" of the iachio-reclal tpace or 
ftiMif. This latter space may now be esamined ; it is bounded 
vttemaUi/ by the rectum, and the levator ani muscle covered 
on its outer surface by the ischio-rectal layer of the obturator 
fascia; c.^lernoUi/ by the proper obturator fascia covering the 
obturator intemus muscle, and continuous infcriorly with the 
faloifurm process of the great sacro-sciatic ligament, and by 
tho tuberosity of the ischium : anterwrli/ by the transverse 
muscles of the perineum, and by tho union of the ischio-rectal 
with the proper obturator fascia, forming an anterior " cul de 
sac," or fossa, with which, as we have already stated, we find 
continuous the posterior part of the middle perineal fascia: 
potlm'tirlff by another " cul dc sac," formed by tho ischio- 
rectal and proper obturator fascia, becoming continuous above 
the great sacro-sciotlo ligament and inferior border of the 
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with the perinea] arteries veins kuA nerves at both b 
triangular ligitmcnt nf (Ac iirelhva or deep periiteal fa»r 
will be exposed. It occupies the deepest portion of th( 
proper pcrineut space : \ia apex passes in front of the a 
pubic ligaiDcnt to which it is athichod, and is ultimately 1m 
in tiffording n covering to the upper surfitce of the corpiU 
eavcrnosum penis: its niiiri are attached to the rami of the 
tsoliia and pubc«, where they become continuous with the 
obturator fascia; and its bate presents the appcaraooo of b 
double arch, though not well defined, somewhat roKembling 
tho velum pendulum palati: tbe middle portion of the base 
is connected with the centra) point of tho perineum, and the 
arched portion nt each side is lost by becoming continuotu 
with the autorior " cul dc sac" of the iscbio-rectal fossa nndor 
cover of the tninsvcrsus perinei muscle. Tho triADgulir 
ligament is divisible into two layers, the anterior or super- 
ficial, aud the posterior or deep } and situated between the 
layers wo find the following parts; — externally, close to the 
rami of the isehia and pubes, tbe pudic artery of eooh side; 
near the base, and more internally, tho two arteries of the 
bulb, with their small branches to tho bulb of the urethra i 
and to Cowper's glands: still nearer to the middle 1 
find the small glands of Cowper, with tbeir duole; a quaq-l 
tity of cKCoedingly fine areolar tissue is also situated her 
and a small part of the nicnibranous portion of the urethia 
near the butb Gorresponds to the interval between the laya 
Through an opening in this ligament is transmitted i 
urethra: the part of this canal which pierces the ligametAB 
corresponds to the junction of the membranous portion wif^-'W 
tbe s]iongy : consequently, the spongy portion, which inclodefl 
the bulb, is in front of the triangular ligament, and the prin-V 
cipal portion of the membranous and the entire of the pro 
tatio portions are behind it. The ^opening for tranamittinf 
the urethra is, in the adult, about an inch below the s 
phyab pubis, and two inches from the tuberosity of thql 
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igcbiaiu, and about half an ioob above the centre of the base 
if the ligament : this orifice docs not present a distinct margin, 
OB there is a production sent off from its anterior layer for- 
wards over the spongy portion, and another backwards (fun- 
lel-shaped) from its posterior layer, which invests the mem- 
branous and prostatic portions of the urethra. It is this latter 
production that is usually termed the posterior layer of the 
triangular ligament : it unites with the vesical fascia and 
with the recto-vesical fascia, as it surrounds the prostate gland. 
An American writer states that the port of it on the inferior 
sur&oe of the prostatas gland is reflected on the front of the 
rectum, so as to form a "cul de sac" opposed to that of the 
peritoneum; and the division of this "cul de sae" in litho- 
tomy he conceives to bo attended with considerable risk of 
abscesses and peritonitis. 

The student is now recommended to attend to the anatomy 
of the/«sria; of the pelvis, with which that of the perineum 
ia intimately connected. When the peritoneum has been re- 
moved from the iliac fossa of cither side, the fatmia Uiaca 
will be exposed ; there is, however, between the peritoneum 
and the iUac fascia, a layer of adipose and loose areolar tissue 
intermisod, which estcnds in every direction, as well into the 
pelvis as on the back port of the structures which form the 
anterior wall of the abdomen. If we csamine this sub-peri- 
toneal layer of fascia, we will find that as wo trace it iutcr- 
nally towards the true pelviB, it becomes more condensed in 
its structure, and, assuming the appearance of a distinct fascia, 
it becomes connected with the fascia iliaca along the csternal 
-Bide of the external iliac artery ; it then passes around this 
arteiy and its accompanying vein ; and internally to the latter 
TesBcl it is attached to the pelvic fascia. It is not always of 
eqoal strength, but sometimes we are able to trace distinct 
fibrous bonds in this Btructure, passing across the artery and 
By means of this fascia the vessels are connected 
together in a proper thtatk, and are more or less securely fixed 
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upon the Uiac fit§cia which passes beliind them. Thia f 
is continuouB, iul'criorty behind Poupart's ligament, « 
/ascia pnipria of Sir A. Cooper, and has someUmea Ijeea 
described as a prolongatloa of this latter structure upwards 
over the tossoIs : below I'oupart'a ligament it etiU continue 
itH courae along the femoral vessels, fonutog their shoath. 
There is no doubt that it was this fiiscia whiuh presented an 
obstruction to tlio passio)^ of the ligature in Mr. Abcmethjt'g 
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Operation on the external ilioo arterj. In describing 

this operation, he says, " The pulsations of the artery made 
it clearly distinguish able from the contiguous parts, but I could 
not get my finger round it with the facility which I expected. 
This was the only circumstance which caused any delay in the 
performance of the operation. After in effectual trials to pass 
my finger beneath the artery, I viaa ohli/jed to make a iltght 
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vici/ivm on either vide of it, In the aamo manner as is neces- 
sary when it 18 taken op in the thigh, where the fascia which 
tnndH it down in its situation is strong."* 

The student may now follow the course of the/osci'a i/iaea. 
This fascia is attached to the crest of the ilium, covers the 
■jiBOaa and iliacus intemus mnselea and anterior crural nerve j 
and pafisea underneath or behind the external iliac vessels, in 
order to descend into the true pelvis. At its connection with 
-do brim of the pelvis, it receives the name of pdeic fascia. 
Having descended as far as the upper edge of the levator 
■ani, it divides into two layers, between which this muscle is 
placed; the intenial iaycr or vcsiral descends townrds the 
bottom of the pelvis, and then ascends on the side of the 
bladder and its neck, where it unites with the posterior layer 
of the triangular ligament. This vesical layer is confined to 
tiie anterior and lateral part of the neck of the bladder, and 
goes no farther back, along the aide of this viseus, than the 
epitie of the ischium : hence the bladder, when dilating, per- 
fhrnis a rotation which throws its upper extremity forwards, 
<m account of ita being tied down anteriorly, while the poste- 
rior part is at liberty to dilate. From the inferior surface of 
Ihe vesical fascia wo find two layers possing off, — one between 
the rectum posteriorly, and the inferior fundus of the bladder 
and under surface of the prostato gland, called the recto- 
vesical or Tyrrell's fascia ; the other pas.^ing along the sides 
And on the under surface of the rectum, called the rectal 
fiaoia. The exfcrnal lai/er of the pelvic fascia, or the obht- 
ralor fa*cia, descends between the obturator intemus muscle 
sad levator ani, and divides into the proper obturator fascia 
And the iscluo-rectal or anal fascia. Now, these are the two 
fitBcise which line the ischio-reotal cavity, — viz,, the ohlurnlor 
im the outaide, and the ixchio-rcelal an the inside: the former 
has its external surface applied to the obturator muscle and 
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pudio artery, and its inferior od^ is inserted into a productii 
of ihe great sacro-aoiatic ligament; while the latter, pei 
liarly thin, is applied to the outer surface of the levator anl 
and loirer part of the rectam. 

Tlic arteries of the ano-perineol region will be described 
when speaking of the branches of the internal pudio. 

The Lateral Operution fur fjilJtotnmg. — The rectum having 
been previously emptied by an enema, and the putient desired 
to retain his urine, the hair of tl)o porinenm should be shave^. 
and the presence of the stone again ascertained. A graov'ed, 
staff is then to bo introduced into the bladder, and the pstienk, 
tied, OS already directed nliCD speaking of the dissection of 
this region, and laid on his back, on a table of conveoient 
height. The serotum bcin^ raised by an assistant, the op9- 
rator, sitting on a low chair, or kneeling on one knco before 
the patient, holds the stnfF vertically in his left hand, keeping 
it firmly drawn upwards, and at the same time making it suffi- 
ciently prominent in the perineum, (^ome prefer committing 
the staff to the care of an assistant during the operation. The 
first incision should be commenced about half an inch below 
the symphyHis pubis, or at a point corresponding to about an 
inch in front of the anus, and carried downwards and out- 
wards on the left side of tho perineum, until it bos fairly 
passed the interval between the rectum and tubcrc^ity of the 
ischium. This ineisiott will divide the superficial fuseta and 
probably the outer portion of the superficial sphinetor, and 
form a wide, ^raping wound. The second incision should com- 
mence about half an inch lower down than the eommcnca- 
ment of the first, and, being carried in the same direction, will 
almost invariably divide the long perineal artery and nervc, 
and certainly the transverse artery of the perineum, and will 
pass between the accelerator urinte and erector penis muscles. 
It should also be carried BufEciently far back to cut across the 
transvoraus perinei muscle. The staff isnowtobelatcrnlixod, 
BO as to turn its oonvexity a little to tbe operator's right side. 
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Xho point of the knife should now be passed through the base 
of the triangulur ligament, fLod then carried behind the buib 
Into the meuibranoua portion of the urethi'a, in which the 
grooved staff will be felt. By passing the knife into this part 
of the urethra sufficiently behind the bulb, the artery of the 
buib will be avoided. As soon as the point of the knife has 
been made to enter the groove in the staff, it should be moved 
in it from side to side, in order to be certain that it is I'airly 
fa contact with this instrument. lu perforniin}; this incision 
into the menibranoua portion of the urethra, the edge of the 
Vnife should neither be turned too much outwards, for fear of 
Irounding the pudic artery, nor too much inwards, lest the 
rectum be wounded, but la an intermediate direction. The 
point of the knife must now be passed onwards steadily in 
the long axis of the prostate gland, giving it, at the same 
time, by depressing its handle, the direction vpwarils as if 
toicards the anterior vioU of the ahilomen; and according aa 
the knife is thus made to move along the ghwve, the handle. 
of the staff should be aim ul tan eons ly depressed. Id this 
manner the membranous and anterior part of the prostatic 
portion of the urethra will be divided ; and as the urethra, in 
pBs.sing through the prostate gland, is nearer to its upper than 
lower surface, one-ihird of the gland will be left above 
ncision, and two-thirds below. The knife being with- 
drawn, the first finger of the left hand is to be introduced into 
ilie incision, and tho nail of it into the groove In the staff. 
The surgeon now lays aside the first knife, and next employs 
ft long, narrow, probe-pointed knife, which he inserts into the 
jjroove in the staff, directed by the fore-finger of the left hand. 
,With this instrument carefully pushed in the direction abeady 
bdicated, so much of the prostate gland will be divided as 
inny be considered necessary. This knife having been with- 
drawn, the surgeon should insert the fore-finger of the loft 
^kond into the wound in the prostate, and so pass it along the 
ataff into the neck of Iho bladder. When the surgeon feels 
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that tlie pussage ia now c^lcar into the bladder, he should 
keep his finger in the saiiic position, its dursa) surface beil 
directed upwards; he will then take the blunt gorget in bis 
right hand, and, resting its concavity on the dorsum oF the 
index finger of bin left, be will steadily poas it along into th( 
bladder. The Bt&S should now be withdrawn; the 
should be then turned ao as to direct He concavity apwi 
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whilst the handle of the instrument should be depressed J 
the same moment; in this movement the stone may possin 
roll along the gorget into the hand of the operator ; if i 
however, tho forceps should be introduced on the ooncavl 
of the gor<rot, one of its blades being directed upwards, a 
the other, of course, downwanis. When this instrament J 
fairly within the bladder, the gorget may bo witlidrawn, 
the forceps turned so that the blades will look, oni 
and the other outwards. At first it is only to be used a 
probe to feel for the stone j when this is ascertained, it h 
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be taken hold of b; its short as!a and withdravn. If it be 
very large, it may be neceBsary to break it with Le Cat's for- 
C*p8, and in this caae great care will be necessary to wash out, 
quently, every remaining fragment. If, after the opera- 
tdoQ, we find the urine does not come through the wound, hut 
through the urethra, and etaiocd with Wood, we know that 
Jiemorrhage haa occurred : we should, therefore, at once re- 
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I move the clols which block up the wound, and fill it with a 
I sponge, or with charpie, Burroundcd by a small bag, and se- 
l eurcd to a female catheter which has been prcviouely paaaed 
[ through them. The catheter should be made to enter fairly 
I within the bladder, In order to allow the freo CRcapc of the 
I vine. 

The Internal Pudio Abtert. — The description of thia 
I TCBscl haa been purposely deferred till the present stage of 
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th<i diaHflcitian of the pelvis. This arteiy b larger than Um 
olitunitor, but smaller than the eciiitic, with whicli U nsaall; 
tirinna hi ouinriion. It may be diriJed into four stitgts: in 
tho firat it liuH within tlio cavity of the p<^lvin; in tbe eeeood 
it in i>itimti!il outside tliis covity ; in the third it is again 
within itHOsmoiu v/Me\ iwd in the funrth stage il is kxi^^ 
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botwcoti the two layers of tho triangular ligament of tbe 
urethra. In the frit ttagc it descends in front of the saonl 
plexus of nerves and pyrlforniis muscle, hotween the rectnn 
and outer wall of the pelvis. Usually it lies at first some- 
what external to the Eciatio artery, but at the lower por- 
tion of the first stage it lies anterior and intcr&tti to it, ul 



UKIEBNAL PUDIC AaTEttV. 311 

CHcapca from this caviti^ through the inferior part of the great 
Boiatic Dotch, accompanied by its owu uerve, the eiciatiii artery, 
and the Bciutic nerve. At its exit from the pelvis it passes 
)>etween tho lower edge of the pyriforniis muficle and the 
lesser soero-Bciatie ligament. After the pudic artery liaa 
Issuaped from the pelvis, it enters its scconil xtayc, and in this 
aituatioD lies hchind the Bpiue of the ischium, near the 
attachment, of the lesser saqro-sciatic ligament to its point. 
Here, as we dissect tho artery from behind, wo will find it 
covered by the gluteus maximus niiiscle, by a small portion 
of the great sciatic lignracut, and by the ramus coccygeus of 
the sciatic artery. The pudio artery nest re-enters the bony 
porietcs of the pelvis by the lesser soiatio notch, and thus 
gets into its tlilnl xtnijr. As it is passing through this notch, 
we may obsen-e the obturator internua muscle ahso escaping 
through it from the pelvis, the muscle lying closer to the 
bone. The artery in its third stage ascends towards the ha.'^e 
of the triaOgnlar ligament, lying between the obturatof niUscle 
and fascia, I'A a kind of prismatic eanal, which is bounded 
inlemnlti/ by the obturator fascia and its union with the semi- 
Innar production of the great sacro-sciatic ligament, which 
latter extends as far forwards as the cms penis ; externalli/ by 
the ischium and ohturaloV intcrnuH, and htferiorli/, where we 
jibscrve tho narrow portion of the canal, it is bounded by the 
Attachment of the great sciatic ligament to the ischium. Pro- 
■jbssor Alcock inaiutains, that correspondiog to this situa- 
oD tho artery does not lie between the fascia and the 
Lusvle, but that It is contained "ia a canal in tho obturator 

Tho pudic artery, finally, pierces the back part of the tri- 
Igular ligament, near the external attachment of its base, 
id enters its fourth, ttage. In this stage the artery of each 

• Todd'« Cyclorffidii!, p. 836. 
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Bide is situated between ihc two layers of the ligament cottM 
spuDdiDg to the attachmeat of ita sides to the rami of 
ischia aud pubes; and close to tlie sub-pubic ligament it 
pierces the anterior layer of the triaugular ligament at its 
apex, and temiinntea io the dorsal artery of the penis. 
Throughout these several stages tlia pudic nerve aecompaniev. 
the artery. 



tlie^ 




Withiit fke pelvit the pudio artery gives olF branches to the 
rectum, bladder, and vcsiculie semioalea in the male, and to 
the upper part of the vagina in the female : — to the muscles 
and sacral plexus of nerves. 

As the artery turns round the spine of the ischium, it sup- 
plies the glutmus maximus and rotator muscles in this situa- 
tion. Its principal branenes arc given off in its third and 
fourth stages. Thoy arc ibc following r — 
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Eslernal or Inferior Hse- Artery of the Bulb. 

morrhoidal. Artery of Corpus Caver- 
Long or Saperficial Peri- nosum. 

neal. Doreal Artery of the Pe- 
Traoaverse Perineal. nis. 

17te External Hamorrhoidal. These arteries, generally 
two in number, come off from the pudic artery in its third 
Stage, and pierce the obtarator fascia to reach the inferior 
part of the rectum. They supply the masa of adipose and 
Areolar tissue in the ischio-rectal escavation, together with 
the parte belonging to the lower portjon of the rectum and 
the akin of this region, and communicate with the middle 
and superior hiemorrhoidal arteries. 

The Long Perineal ArCeri/ arises from the pudie in ita 
third stage, pierces the obturator fascia, then curves under, 
that is, posterior and superficial to the transversus pcrinei 
nnacle, and advances in company with the inferior perineal 
nerve and veiu in the triangular space between the erector 
penis, aeeelerator urinse, and trunsveraus pcrinei muscles; 
being nearer U) the ischium than to the raph^ or middle line 
of the perineum. In this course it supplies the two last^ 
-mentioned muscles and the sphincter ani and integuments, 
after which it penetrates the septum scroti and forms a net- 
work of vessels, both in the septum and in the subcutaneous 
Kreolar tissue of the rest of the scrotum. It anastomoae.s with 
jthe arteries of the spermatic cord and witli the external pudic 
ries. This artery may possibly escape in the lateral opera- 
for the stone. 

In the female this branch is larger in proportion to the 
Wber branches, and is the artery of the labium. 

The Transvrsi; Artery nf the Prrinmim is a small branch 
'Mich arises from the pudic at the termination of its third 
ittnge; it then pierces the obturator fascia in this situation, 
tod the base of the triangular ligament, and passes inwards 



314 



BBANOQES OF 



and forwards on the cutAoeous Burfoce of the transTCTsvd 
perintni muscle, wliich it supplies; it then passes to the cetn 
tral point of the perineum, where it auaatomosea with tho 
nrt£ry of the opposite side. This artery is sometimes a 
branch of the long pcriueal : it is DcceBsarDy divided in the 
latijral operation for the stone. ~ 

Tho Artery of the Bu/b. This artCTy arises from the pndid 
in its fourth stage ; it then passes downwards, forwards, audi 
inwards, between tho lasers of the triangular ligament, near 
Its posterior lunatcd margin, and terminates by dividing into 
two branches; viz.: a small one to Cowper'a gland, and a 
larger to the bulb of the urethra. 

On account of tho fibrous structure through which t 
artery passes, it cannot retract when divided : L 
danger from hemorrhage when it has been wounded in litho- ' 
tomy. In order to avoid this acddent, the operator Bhould 
endeavor to open into the membranous portion of the urethra 
towards its lower HUrfuce, and as tar behind the bulb mm 
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The Arleri/ of the Corpus Cavemotum. This artery arisesS 
from the pudio immediately after it has passed through thoT 
anterior layer of tho triangular ligament : it then pierces the 
crus penis, and advances through tbo corpus covcrnosumJ 
distributing its branches on cither side, and gradually ap* 
proaehing the middle line. It communicates through i 
leplum, pe.clmifi>rm£ with the artery of the opposite side, a 
ramifies in the areolar tissue of tho corpus cavernoaun 

The following is Miiller'a opinion as to the distribution a 
the arteries of tho corpus eavornosum : — " The arteries of th| 
corpus eavornosum have two sots of branches ; — the one si 
aro the ultimate nunuaeules, which terminate in the minut* 
radicles of the veins, and ore destined for the uutritioa of ttrtf 
part; tbo other set come off from the side of the arteriea 
and consist of short, slightly ourled branches, terminatiii| 
abruptly by a rounded, apparently closed ostrcmity, turno< 
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back KOraewhat on itself. These are somcttnics single; aomc- 
ural arise by oue ateiu, forming a tuft. I have 
named them aeterix kelicivai. They project into the venous 
cells, and are found principally in the posterior part of the 
oorpora cavernosa, and of the corpus spongioeum urethrcD. 
They arc not distinct in man. Although no openings can ba 
disooTcrod in the coats of these free arterial excrescences, yet 





there is no doubt hut that it is through them that the blood, 
I which is ordinarily carried into the testuro of the corpora 
fcrnosa by the minute nutrient branches of the arteries, is, 
in the act of erection, poured directly into the venous cells 
and BinuHCs. When the artcria corporis cavernosi is injected 
with size and vermilion, the injected matter always fills the 
Tenoua cells; and if it is afterwards washed from them, the 
uterise helioinss will be seen injected. The means by which. 
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dariDg life, they are onablod to finrcc blood into the cells mns 
be the incriMisod attraction exerted between their coals a 
the blooJ by the iiervoiu* iufluenee transmitted to them bjj| 
the spinal cord, in cooacquence of whioh attraction b 
creased quantity of blood goes to them. This throws neii 
hght, at the saniu time, upuu the mutmJ action of the hloc 
and smaller vuwbIs in other jiarts, and upon the phenomenon 
of active twgesccnte, or turgor vitalis. The blood is returned 
from the corpora cavcrnoea purtly by small veins, ntniiiag, t 
the sides and on the surface of these bodies, into the vtat 
dorsalis, partly by deeper veins, which issue from the oorpc 
cavernosa ut their root, and cnt«r immediately the veDOtU 
plexus, situated behind the symphysis puhia. The fact, then^ 
that the vooa dor^alia docs not return the blood from th^ 
deep veins, shows that no prcasare on the former vein oloiu 
can cause acouumlation of hlood in the penis."* 

The Dorsal ArUrt/ of the I'r.iiiii ia the terminating arterj 
of the iatcrnal pudio; it aseendH between the orua penis and'" 
aymphyais pubis, then advances in front of the aub-publo 
ligament, and through the substance of the suspensory liga* 
ment of the penis, to arrive in the longitudinal groove on tk^ 
upper surface of the corpus eavcruosum. As it advances ii 
groove, it supplies the integuments and fibrous layer of the 
oorpus cavernoHura. Having arrived aa far aa the glans penii^ i 
it communicates with its fellow of the opposite side, both above 
and below, so aa to form a, vnsoular ring, from which vessels , 
are detached to the glans and the prepuce. The correspond J 
ing nervo accompanies the artery lying on its outside; t 
the dorsal vein, which is common to both arteries, is foaa4 ! 
on the middle line between them. 

lu the female, the terminating branclies of the pudjfl 
artery are distributed in an analogous manner; that is, 



Biilj'a TriL 



, of MUllor'a Pbysiologj, vul. i 





We shall now exajuiuc the broncbea of tbe iaternal iliac 
wliicb remain loicJun the pelvis. 



The iLlO-LuiMBAtt Artery arisoa from the posterior part 

I of the internal iliac, and tiikes a direction upwards, backwards, 

' &nd outwards in Front of the lumbo-sacral nerve, and behind 

the obturator nerve and psooa muscle; in this situation it di- 

Tides into its two principal branches, the iliao and the lumbar. 

The Iliac branch takes a transverse direction beneath the 

' anterior erarul nerve and psoas and iliaous internum muscles ; 

' some of its branches ramify on the surface of the muscle, and 

I others in a more deep-seated situation. From the latter 

branchesarises theHufrifiousarta^0/'fAeiViuni,whiah enters 

if 
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the can a! observable near the centre of the internal ilbc ftm 
The Lumbar branch nscends under cover of the psons oiuncl^ 
ouil on the front of the tumbo-saeral nerve: one of its bnnchd 
enters the lateral foramen of the spine between the fifth Ivi 
bar vertebra and the sacrum, and is dietiibuted on tho tuaiofl 

Lu-tbar IVi-It6ra, ami Vn SMmm. Thtyiian art drawn ilineHiBanii 
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of the Hpinal marrow ; the others ore distributed to the pBOU> ' 
and qundratua luniborum muscles. This lumbar braneh aoins^ J 
times arises from the middle sacral artery. 

The eommuDieatioDs of the ilio-lunibur artery are extremely^ I 
important : ita lumbar branch cammtiaioatea with the propet 
lumbar and intercostal ar(«rioa, and its iliae bruneh commuai- 
eatea freely ot the crest of the ilium with the gluteeal, c 
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I flesa ilii, and external circumflex femorU artertoa. This ex- 
plains liow blood is freely carried to the cxtrcniidcs when 
the iliac artery or lower part of the aorta has been rendered 

\ imperrious- 

The Lateral Sacral Artebt deseenda obliquely in- 

wank on the front of the saeral plexus, being separated from 

the middle sacral by the trunk of the sympathetic nerve, and 

covered in front by the pelvic viscera. The cj-tcriial bfuinhes, 

osaally four in number, enter the sacral foramina and supply 

' the membranes within the spinal canal : they anastomose 

with the proper spinal arteries, and by branches which pasa 

through the posterior sacral foramina communieate with the 

coccygeal branch of the sciatic artery. The inlcraal branches 

ftrc distributed to the pelvic viscera, and anastomose with the 

I middle sacral, and with those of the opposite side. The in- 

I /erior or lermiiiatiiii/ liranch eommunicatea in the form of an 

] arch with the corresponding division of the middle sacral 

artery. 

The Middle H^MOBRIIOidal Artery descends obliquely 

upon the anterior and lateral parts of the ret'tiim, which it 

I supplies. It eoiumuuieates superiorly with the hnsmorrhoidal 

I branchci! of the inferior mcsentcriu artery, and iuferiorly 

I with those of the pudio. 

The Vksical Artbrt arises from the lowest part of the 

internal iliao, immediately before the latter vessel contributes 

to form the superior vesical ligament. It aecompaniea the 

ureter to the inferior region of the bladder, and its branches 

i distributed tu this reservoir and to the prostate gland, 

I vesioulso Bcminalcs, and urethra. One of its branches, iho 

I rfy^TCHfi'a/ flc/«^, has been particularly mentioned by Sii- A. 

tn- : he describes it as the " second artery" in the spenna- 

I tio cord, the spermatia artery being the first, and the ere- 
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maatflric the third. "It takes its origin from the 
artery, close to the comiucD cement of tho llganientons 
mains of tho umbiliaal artery ;" near the iaferior fundus 
the bladder it " divides into two seta of branches, one set do- 
Bcending to the vcaicula 8emina!is and to the termination of 
the vaa deferens ; the other, ascending upon the vas defereni 
rnns in a serpentine direction upon the coat of that 
passing through the whole length of tho spermatic cord ; 
when it roaches the cauda epididymis, it divides into two 
of branches, — one advancing to unite with the epermaUo 
artery, to supply the testicle and epididymis, tlie other 
passing backwards to the tunica vaginalis and cremaster."* 

The bladder is supplied from other arteries also, vi*., those 
given off by tho pudie, obturator, and middle beemorrhoidal. 
There are also branches given off by the umbilical artery; 
but they are only pervious in a part of their course. 

The Umbilioal Aetery. — This Tsssel is merely a ■ 
tinuation of the internal iliac artery as it runs along 
bladder towards the umbilicus : after a course of about 
inches it becomes closed, and degenerates into the ligament* 
ous remains of the umbilical artery, which, when pervious in 
the foetufl, carried the blood to the placenta. This artery 
gives off small branches to the bladder. 
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The Utebine Artehy proceeds to the superior and late; 
parts of the vagina and beneath the bladder. Having si 
plied these parts, it ascends on tho side of the uterus, between ' 
the folds of its broad ligament : here it divides into several 
branches, which penetrate its structure and spread in a tor- 
tuous manner on both its surfaces, to communicate with its 
fellow of tho opposite side : some of them ascend to the 
round ligament, and Fallopian tubes, and anastomose with 

• " Obacrvationa on the Strooluro and Disonsea of the Testis," p. 33. 
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I the spermatic arteries; nnd odo or more of them descend on 

e vagina. These arteries arc remarkable for the jp^at tor- 

tuositj of all their hrauchea, even the stnollest ; and this 

' character they preserve when they become greatly enlarged, 

! as in pregnancy. 

The Vaotnal Artery is equal in size to the uterine in 

' the young subject, but emaller than it al\er puberty. It 

descends on the side of the vagina, to which it distributes 

Beverul branches. It also scnda a branch to the bladder, and 

supplies the esternal organs of generation. 

EXTERNAI. ILIAO ARTERY. 

This vessel arises from the common iliac nearly opposite 
the Buperior extremity of the sacro-iliac symphysis, and de- 
scends obliquely forwards and outwards towards the centre of 
Poupart's ligament. The length of the artery varies accord- 
ing lo the Rituation at which the bifurcation of the common 
iliac takes place : generally speaking, however, it is about 
I three and a half or four inches iu length. PoiteriorJg, it 
corresponds to the external iliac vein, which separates its 
origin from that of the internal iliac art«ry, the vein lying 
in the angle between the two arteries; and farther onwards, 
40as muscle and ili:ic fascia arc situated behind it. Os 
ight side the commencement of the right common iliac 
I Tein lies posterior to it. Anteriorly, it is covered by the 
) peritoneum, and near Foupart's ligament by the circumfleza 
ilit vein, which sometimes, however, pmsscs behind it. Ex- 
I ttmaf/jf, the fascia ilinca and some fibres of the psoas muscle 
I Beparato it from the anterior crural nerve, wliich lies behind 
I the fascia, deeply imbedded between the psoas and iliacus 
: a broach of the genito-crural nerve is also found 
I running along the artery in this situation, and inclining to 
I its anterior surface. luUniall;/, near Poupart'a ligament, wo 
I see ita accompanying vein, lying also on a plane posterior to 
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the artery ; and on the inner Bide of the vein wa may 
serve the septum cnirale, or " faBCia propria" of Sir A. Cooj 
i^ing aorosH the internal opening of the crural caoal. On 
plane posterior to the artery, Id the male subject, the vas 
(lefercna, as it descends into the pelvis, lies internal to it, 
The artery and vein will be found surrounded conipIct«l3r by 
the snb-peritoDcal layer of faflcia already described. The 
student should bear in miad that the anterior emral nerve ia 
external to the artery and on a deeper plane ; and that the 
external iliac vein is at first posterior, and afterwards, near 
Poupart'a ligament, becomes internal to the artery. 

Operation of tyinij ihe External Jliar Arleiy. — Mr. Aliet 
nelhi/'s mcthofl. — ^The external iliac artery was first tied 1 
Mr. Abernethy, in the year 179G, in a ens 
aneurism. Ho bad previously tied the femoral &rtoi;J 
according to Braador's plan, on the capillary side of t 
aneurism; but, dangerous hemorrhage having occmred i 
the fifteenth day after the operation, he proceeded to tie t 
external iliac artery. 

Having separately divided the integuments and apouef 
rosis of the external oblique muscle, for shout three inoht 
in extent over the course of the artery, he next passed I 
finger beneath the margin of the internal oblique and tra 
versalis muscles, and divided them in the same directiol 
The peritoneum being next pushed upwards and inwards, I 
proceeded to separate the vein from the artery. 
however, as already stated, much difficulty was experienoi 
until the fusoia, which covered and united them, waa divided 
this was done with much caution, and a ligature passed rouin 
the artery from within outwards. In his next case he pro- 
ceeded in a similar way, except that he made his incision not 
over, but in a line a little external to, the course of the artery, 
in order to avoid the epigastric. In both these cases he 
failed; but in the third, in 1806, the patient perfectly reco- 
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Tcred. Mr. Freer, of Birmingham, performed the operation 
in 1806; Mr. Tomlinson operated in 1807, and in a second 
instance in 1809, — in both eases with Buceeaa. In 1811, the 
operation of tying this artery with a single ligature was 
BueceBsfully performed in this city by the late Mr. Kirby. 
Dnring the operation he esporienced the same difficulty from 
the Hub-pcritoneal layer of fascia that Mr. Abemethy encoun- 
tered in hie operation.^ In 1814 Sir A. Cooper had performed 
this operation seven times, and four out of seven cases were 
successful. The urtery has also been tied in this city by Todd, 
Wilmot, Porter, Houston, Bellingham,&c.: in all, it has been 
tied about forty-three times for aneuriam of the femoral artery.f 

Sir A. Cooper'i Operation on the External lUac Arteiy. — 
"A semilunar incision is made through the integuments in 
the direction of the fibres of the aponeurosis of the external 
oblique muscle. One extremity of this incision will he situ- 
ated Dear the spino of the ilium ; the other will t«rmiDato a 
littJe above the inner margin of the abdominal ring. The 
aponeurosis of the external oblique muscle will be exposed, 
and is to be divided throughout the eitent and in the direc- 
tion of the external wound. The flap which is thus formed 
being raised, the spermatic cord will be seen passing under 
the margin of the internal oblique and transverse muscles. 
The opening iu the fascia which lines the transverse muscle, 
and through which the spermatic cord passes, is situated in 
the mid-space between the anterior superior spine of the 
ilium, and the symphysis pubis. The epigastric artery runs 
precisely along the inner margin of this opening, beneath 
which the external iliac artery is situated. If the finger, 
tliereforo, be passed under the spermatic cord, through this 
opening in the fascia, it will come into immediate contact 
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with the artery, vhich lies on the oataiile of the external 
iliac vein. The artery and vein are connected by dense cet 
lular tissue, which must be separated, in order to allow of 
ligature being pfisaed round the former."* 

Aceordiug to Mr. Aboroethy's method, two-thirda of 
longitudinul incision are mude over a portion of peritonei 
which closely lines the abdominal muscles, and does not 
quire to be separated: it is therefore uselessly endaof 
Moreover, the division of the muscles tn this direction weakei 
the abdominal parictes, and gives a tendency te tbe formation 
of hernia, which occurred in Mr. Kirby's case. For tbess 
rcaaooB Sir A. Cooper's operation is generally preferred. 
has been said that Mr. Aberncthy's ntodo gives greater fa 
lity of tying tbe artery high up if necessary; but this 
equally well effected by enlarging the external angle 
incision, recommended by Sir A Cooper. 

In cither operation the greatest care shoold be take 
DO Injury bo doiiQ to the pciitoneum. In Dr. Post's pi 
tice, however, an instance occurred in which this 
was so thickened by disease that he could not detach it, 
was obliged te make an opening in it, and include a part of it 
in the ligature. The surgeon should attend also to tbe origin 
and course of the epigastric artery in relation to this opera- 
tion. Dupuytrcn lost a potient by wounding itj and Beolord, 
by tying the iliac immediately beneath its origin, so that suffi- 
cient room was not Icfl for the formation of a coagutum : in 
some cases this vessel arises sis or eight lines higher up than 
usual, and the operator should therefore search for its ori^n^ 
and apply the ligature above it. The proximity of the tu 
deferens and the femoral branch of the genito-cniral Berre tO 
the artery are also te be borne in mind 

When the trunk of the external iliao artery is tied, the 
limb is abundantly supplied with blood by the branches of 

• HudgauD on tho Arteriee nod VoinB, p. 431. 
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^H the internal iliao in tlio following manner : — the glutaeal 
^H 'branch of the internal Iliac transmits biood to the femoral 
artery, through the internal and external circumflex brunches 
of the latter : the sciatic artery transmits blood to the femo- 
ral by the interna! circumflex and perforating arteries ; and 
to the popliteal through the comes nervi iscbiatici :* (Bojcr 
mcntiona an inslance wliero this small branch, eight months 
allcr the operation for popliteal anearism, had attained the 
B of the radial artery at the wrist :) the ohturator artery 
supplies the femoral through the branches which communi- 
cate with the internal circumflex : loatly, the jmi/ic nrlcry 
Bnpplies the femoral by its communication with the pudic 
branches of the latter. 

Upon examining the limb on which the operation of tying 
the external iliae has been performed, we find that the por- 
tion of the femoral artery below the origin of the profunda is 
unchanged in calibre ; while that portion between the origin 
of the profunda and the ligature may cither remain the natu- 
ral size, as in Mr. Norman's case,f or it may be contracted, as 
Sir. A. Cooper's ca30,J in which the vessel, in this situa- 
tion, was found reduced to one-half its size. 

The late Mr. Wibnot has observed, " that the recoveries 
after this operation (ligature of the external iliac artery^ 
have been more frccjuent, in proportion to the numbers ope- 
rated upon, than after tying the femoral artery for popliteal 



The external iliac artery gives off two branches, viz., the 
Epigastric and Internal Circumflesa Ilii ; 
ud then terminates in the Femoral. 

• Sm Ued. Chirucg. Triina., vol. iv., and Guj's IlDspitiil KcpoTtB, No, t, 
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The Epigastric Artrri/ arisoa from the estornal iliac, 
usually ahout three or four Hues above Poupart'a ligament: 
from this ori^n it takes a direction forwards, inwards, and 
slightly downwards, crossing anterior to the external iliao 
vein : it next turns upwards and inwards, so as to form a cur- 
vature, the convexity of which is directed downwards, look- 
ing towards Poupart's ligament, and, in some cases, even 
siuking into the femoral ring; the concavity looks upwards, 
and lodgea a eul de sac of the peritoneum. We next trace 
the artery aecending obliquely inwards, between the fascia 
transversiJia in front and the peritoneum posteriorly, in order 
to arrive at the inner margin of the internal abdominal ring. 
In this situation the vaa deferens hooka round it, having first 
passed upwards and outwards, to the ring in front of the 
artery ; and then downwards and inwards, to the pelvis behind 
it. Prom the inguinal ring, the epigastric artery continues 
to ascend obliquely inwards, till it gets between the posterior 
BurfacG of the rectus muscle and it^ sheath ; this tatl«r struc- 
ture presents at its termination inferiorly a lunated margiu 
more or leas distinct, and it is corresponding to this situation 
that we find the artery of each side entering the sheath. 
Finally the epigastric artery terminates by anastomosing with 
the internal mammary artery. 

The branches of the epigastric are : the gpermatic or cre- 
matteric brnnch, which descends with the spermatic cord, to 
bo lost on the coverings of the testicle : a braitch which 
crosses behind the symphysis pubis, to anastomose with a 
similar branch from the opposite sido ; and an ohturalin- 
branch, which descends behind the transverse ramus of the 
pubis, to anastomoae with the obturator artery. It also gives 
neecral hranrhe» to the oblique muscles of the abdomen, 
some of which are of considerable size, and fatal hemorrhage 
has been known to arise from a wound of one of tbem, in 
tapping the abdomen. Lastly, the epigastric art«ry termi- 
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nates in aoaftcnnoeis with the interDul mammary In the buI 
Btaoco of the rectus muscle as well as within its sheath, 

The Epiijaetfic Vein arises from the external iliac cloae 
Poupart's ligament, and aaoende ou the inside of the epij 
trie artery; it thea bifurcates, and the artery lies between 
divisions. 

The Internal Cireiimjlexa Ilu Artery, smaller than the pi 
ceding, usually arises a little beneath, and sonictiuios 
situ to it : immediately ofler its origin it pierces the junctioB 
uf the fuseia, transversalis and fascia iliaoa, croasing over a 
small pouch or depression whicli we may observe between the 
outer aide of the external iliac artery and the lunated margin 
of the faaeias at their junction ; it then takes a direction up- 
wards, backwards, and outwards, corresponding, not to Fou- 
part's ligament, as usually reproscntod, but to a white lii 
which marks the junction of the two fasciEB: this line is 
little above and behind Poupart's ligament. Havlnj; 
rived near the anterior superior spine of the ilium, It ten 
nates by dividing into two branches, one uf which supplieB 
the broad muscles of the abdomen, and anastomoses with iha 
inferior intercostal and Jtimbar arteries ; the other eontiauea 
in the direction of the trunk, and, having arrived at the otb- 
terior superior spine of the ilium, terminates in anastomosing 
with the supcrQciol circumflesa ilii, the external circumflexa 
fem tl e lutfflal, and ilio-lumhar arteries. 

Tho C ci mftuxa Ilii Vein, comes from the eiternal iliac, 
and u uolly crosses in front of, sometimes behind, the estornal 
1 a te y to arrive at its destination in the external iliaa 



THE FEMORAL ARTERY. 

This vessel, called by some the superficial femoral artary, 
commences behind Poupart's ligament, and loses the name of 
femoral after having passed through a tendinous opening in 
the adductor magnus muscle, when it receives the name of 
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papliteul. Professor AI- 
cock refers the coni- 
mencemeDt of the feuio- 
ral artery to a fixed jMiintj 
namely, " the ilio-pecti- 
Deal eminence of the 
03 innominatum," corre- 
spondiDg to a poiat mid- 
way between the spinous 
prooesH of the ilium and 
tho sympbysis pubis.* 
Its course is nearly paral- 
lel to a line druwn from 
a point a little internal to 
the centre of Poupart's 
ligament to the internal 
margin of the patella. 
According to Professor 
Alcock, though for the 
most part the artery in- 
clines inwards at first, 
that is, from the oe in- 
nominatum into the in- 
guinal space, yet, " the 
general direction of it is 
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■ Todd's Cyolopmdia, p. S.tB. 
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either slightly outward, or at the most directly downward, r 
inward."* It is at first ou a plane anterior lo the fi _ 

soon bccDDica internal, and luatly, where it becomes the popli* 
tea! artery, it lies posterior to this bone. 

In the superior third of the thigh it is oorered by tbe 
integuments, then by the superficial fiiscia; and on romoTinj ~ 
this layer of parts we expose the fo^uia lata of the thign 
which in this region la arranged in the following diviaiona «| 
layers, viz., the iliao, cribriform, and pectjnod or pubio. 
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middle or cribriform portioa oroases the saphenic opening or 
aotcrior inferior termiDation of the crural uanal, and lies an- 
terior to the femoral artery and vein. The external margin 
of the eaphenic opening is formed by the iliac portion of the 
faaoia lata, and presents a lunatcd appearance, the concavity 
of which is directed inwards, and unites with the oribriform 
layer, and in this situation covers a portioa of the artery: 
above this point wo may observe the iliac portion of the fascia 
lata passing upwards and inwards to form Hcy's ligament, 
the commencement of which alt^o lies anterior to the artery j 
this ligament, as it passes inwards to its insertion, forms also 
an anterior relation to the femoral vein. The pectineal or 
pubic portion of the fascia lata may be traced outwards from 
the pubis, and will be found to form an inclined plane which 
passes behind the vessels. When the itiac and cribriform 
portion of the fascia lata have been carefully removed, the 
femoral prolongation of the fascia transvcrsalis will be brought 
into view : the fascia trausversaliB is exceGdingly thin in this 
aitnation, and by a careful dissection can be seen passing up- 
wards behind J'oupart's ligament to the abdomen, externally 
forming a cooncation with the fascia iliaca, close to the outer 
side of the external iline artery, and internally correspond- 
ing to the base of Gimbernaut's ligament, conDcoted with the 
same fascia. It will be seen presently that the fascia iliaca 
descends behind the vessels in the same manner as the fascia 
transversalis docs in front. Both of these fasciae thus form a 
pyramidal or funnel-shaped investment for the artery and 
vein; wide superiorly towards the abdomen, and narrow 
inferiorly, where the two fosciaa become inseparably identified 
with the proper sheath of the vessels. Some confusion has 
arisen from the names given to these prolongations of the 
fWise from the abdomen and pelvis. Sir A. Cooper, in 
Bpeaking of the fascia transversalis and fascia iliaca as related 
to the femoral artery and vein, says that they form the 
" crural sheath," or " the tJiealh in which the crural vessels 
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are contained;" and a^iti, "tlie sheath is thftrefore for 
like a funacl." If wc cautiouslj reniuve the fascia transvef 
salis and the fascia iliaca from the vessels, it will ho distinctly 
seen that they have still a well-marked sheath sarroandiDg 
them, which, as has been already iudioaled, in a prolongatioD 
of the sub-peritoneal layer of tiBSuc which forms a proper 
sheath for the cxternnl iliac artery and vein : it would appear, 
therefore, that the term shetilk of the vegnds might be more 
correctly applied to this ]utt«r structure, and the term " fm- 
Dcl" might with equal propriety bo confined to the investment 
formed by fascia transversulis and fascia iliaca. On gently 
puBsing the handle of the scalpel downwards between the 
vcsbcIb and the anterior part of funnel, we will remark tliat 
the fascia transversalis identifies itself with the sheath of the 
vessels higher up, that is, nearer to Poupart's ligament, i 
the front of the artery than on the vein; the connectiol 
between the anterior wall of the funnel and the sheath p 
obliquely dannwards mid itiwarda, aud exteuds as far dowl 
along the femoral vein as the entrance of the saphcT 
there is therefore more of the vein than of the artery e 
tained within the funnel. 

In this stage of the dissection it will be c 
within the funnel, and throughout its length, the artery ai 
vein do not lie in contact with one another, but are separatal 
from each other by a more or less strong and thickened p 
tion of the ehcath ; a similar structure exists also along d 
outer aide of tho artery, and along the inner side of the veia 
these partitions are attached anteriorly to the fascia transretf 
satis, and posteriorly to the fascia ilinca. The artery and yak 
arc thus lodged in two separate and distinct conipartmenta |l 
the sheath ; a similar arrangement has been already notiot 
when speaking of the carotid artery and internal jugular veirf 

The posterior surface of the artery is applied, first, np( 
the anterior surface and inner portion of the psoas magna 
muscle, with the intervention of the posterior wall of 1 
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fiiDnel or femoral proIoDgation of the tasaia. Uiaca, and tlis 
deep layer of the iliac portion of the fascia lata, and on part 
of the anterior surface of the capsule of the hip-joint : it theu 
descends in front of the pectioeus muscle, hut separated from 
it by the profunda art«ry and the profunda and femora! veins 
mnd the pectineal portion of the fascia lata. Between the 
pectioeus muscle and adductor longus there is sometimes an 
interval in which the femoral artery corresponds to the ad- 
ductor brevis. Id this region the artery is lodged in a pris- 
matic Hpace, bounded anteriorly by tbo anterior relations of 
tliB artery which form the base; inl^rnally by the pectineal 
or pubic portion of the fascia lata, and by the pcctineus and 
adductor h rev is muscles; estemally by the psoas and iliacus 
interniiH muHclce, and by the upper part of the vastus inter- 
BUH : the apex corresponds posteriorly to the convergence of 
$ho internal and external boundaries. Superiorly this space 
Xeceives the parts which cuter it from the abdomen behind 
the croral arcli ; and infcrlorly it termiuatea in ntiother pri3>- 
matic channel, culled the Hunterian canal. Previously to 
lis entering into this canal, the artery is covered by the sar- 
torius muscle, with the interposition of a strong aponeurosis. 
Xhis Bponearoxta commeucee in a gradual manner, immc- 
ditttcly below Scarpa's angle, and terminates abruptly opposite 
the origin of the anastomotica magna artery : its fibres are 
distinct, and run oblitjuely downward and outwards. After 
the removal of the superficial relations of the femoral artery, 
and before esaniining ila deep-seated relationa in the upper 
titird of the thigh, wo observe a comparatively superficial tri- 
angular space, called Scarpa's space or angle, which contains 
l)lG artery and vein : it is bounded by the sartorius muscle on 
Ag outstdr, and the adductors on the insi'def the oonver- 
eeticc of those muacles below forms the apes, and the base ia 
formed superiorly by I'oupart'a ligament. When the femoral 
artery posses under the sartorius muscle, it becomes lodged in 
Ibe Jlunhrian canal; this canal occupies the middle third of 



FEMOB.U. ART£BY. 335 

the thigh, and is aboat four inches or four inches and a half 
111 IcDgth, and of a priemattc form; its (attral buundariea are 
the vastus internus on the outside, and the adductor longua 
on the inside; the apex is situated posteriorly, and is formed 
iy the coQJoJDed tendons of the vastus internus and adductor 
longus muscles : the biief of this prismatic canul is plaeed in 
front of the femoral artery, aud is formed hy a strong aponeu- 
irotio atraoturo, chiefly composed of short transverse fibres, 
vhich conneoU the adductor longus with the vastus internus, 
and which commences superiorly under cover of the sartoriua 
muscle. Within this canal wc find the femoral art«ry, fcmo- 
rein, and two or three branches of the anterior crural 
B ; one of these branches becomes the proper internal 
saphenous nerve. Though the nerves ate situated within the 
canal, they are not contained within the proper sheath of the 
vessels which hinda the artery and vein together. The in- 
terna) surface of the Hunterian caual presents a shining ten- 
dinous KppGunuice. 

le Femoral Vein is at first placed on the inside of the 
»rl«ry, and on a plane posterior to it. Opposite Poupart's 
ligament, it lies in front of the pcctincos muscle and the 
inner edge of the psoas, hut on arriving at the origin of 
the profunda, it begins to get behind its artery, and so re- 
mains, projecting a little to its outside inferiorly. 

The Anterior Crural Nerve, opposite Poupart's ligament, 
lies in the groove between the psoas and iliacus muscles, 
Boparuted from the artery by some of the fibres of the psoas 
muscle, and by the iliao fascia which covers the nerve and 
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lies behind the artery. Three branches of this nerve 
related to tbe urtery in its course dowa the thigh. One 
them accompanies the sartoriiu luusule, and ia lost at the in* 
side of the knee-joint; the Hccood is the internal taphenoia 
tieree ; at first it lies external, and alterwarda cfoescb iti front 
of tlie artery, running at the flame tjme inwards as it descends 
in the thigh; it then acconipauies tho anastomotic artery, 
and lastly tbe saphcna vein : the third branch desoenda on 
the ontflide of the artery, and drops near the middle of the 
thigh into the vastus intcmus muscle. The flccond and third 
branches are contained within the Huntcrian canal, but not 
within the sheath of the vessels. 



0}«v,tfwni on the F.mmral At-r-.-r^.—The usual 
stances requiring ligature of the leiuorul Jirtcry ore 
of that vessel, or aneurism in tho popliteal region. Mn 
Hunter was the first who tied the /ctnorul artery for poplit« 
aneurism. Thin opemtiun was performed in the year 17&I 
His first incision was niado through the integuments of lot 
anterior and inner part of the thigh, a little below its mi 
so as to cross somewhat obliriuQly the internal margin o 
sartoriuH muscle : the musele being turned outwards, I 
fascia covering the artery was exposed and divided, so e 
bring the femoral vessels lying withiu the Huntcrian ( 
into view. The artery having been disengaged iroin its o 
nections, a double ligature was passed under it, and tM 
separated, so aa to form two distinct ligatures, with n portii 
of tho vessel lying between them : two additional ligatures' i 
were applied at certain distances from the two former, making 
four in all, This was done with a view to secure adhesion, 
by oompressing a latter extentof the vessel. On the fifteenth 
day, some of the ligatures came away. Soon after, the patient 
left the hospital with some open ahseosses ; and sis months 
utter, more of the ligatures came away, and the patient per- 
fectly recovered. In an earlier part of the same year, Ues- 
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sanlt had tied the popliteal artery for popliteal anearbm ; but 
Hunter's merit consisted in having tied the artery at a dis- 
tance from the diseased part. It is scarcely necessary to 
inform the advanced student that the number of ligatures 
employed by Mr. Hunter, and the extent of the artery de- 
tached from its connections; were calculated to produce most 
dangerous consequences, such as abscesses and secondary 
hemorrhage. In his second operation he committed another 
error in dressing the wound from the bottom; but- it is proper 
to add that he gradually corrected these errors, and in his 
subsequent practice used only a single ligature, and en- 
deavored to unite the wound as quickly as possible. 

Ligature of the Femoral Artery immediately/ below Povr 
jpart*B ligament. — Professor Porter proposed and performed 
the operation of tying the femoral arteiy for aneurism of 
this vessel, by making a transverse incision through the in- 
teguments, and so reaching the artery whilst enclosed within 
the funnel, and of course before it had given origin to the 
profrinda: the operation was successful. Mr. Butcher per- 
formed Mr. Porter's operation in Mercer's Hospital, in the 
case of a wound of the profunda femoral artery. The patient 
sunk from loss of blood in twenty-four hours after the in- 
fliction of the wound.* Mr. George Porter and Mr. Smyly 
have also tied the artery according to Mr. Porter's method, 
in the Meath Hospital, for aneurism, with complete success. 
The femoral artery has been tied before the giving off of the 
profunda for hemorrhage after amputation of the thigh. 

Ligature of the Femoral Artery in the middle of the thigh, — 
Itt this situation the artery is covered by the sartorius muscle, 
and much discussion has arisen whether it be preferable to 
cut down on its internal margin and evert it; or on its outer 



♦ Dub. Quar. Med. Jour., vol. xviiL p. 2. 
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margin, and then draw it inwards.* Both modes have their 
advocates: Mr. Hunter, wjiose operation has already been 
described, adopted the former plan, and the advocates for it 
affirm that it can be more easily done, and that a depending 
opening is thus gained for the exit of matter. On the other 
hand, Mr. Hutchinson, who has written a letter to recommend 
the latter plan, objects to the internal incision, — that the 
artery is not easily found in this way, and that the saphena 
vein and trunks of the lymphatics are greatly endangered. 
The truth is, that if we operate on the termination of the 
femoral artery, as Hunter did, we will find it easier to expose 
this vessel by cutting on the outer edge of the muscle; bat 
if we operate immediately below Scarpa's angle, which is a 
simpler and better operation, we must of necessity out on the 
internal edge of the sartorius, unless we choose to have a 
tedious and difficult operation and a valvular opening in order 
to reach the artery. By not attending to this distinction^ 
many useless discussions have arisen. In this country sur- 
geons usually operate in Scarpa's space ; but in France, we are 
informed by Velpeau, that the operation below this point, that 
is, in the middle third of the thigh, is usually preferred. 

If the artery be tied just before it reaches the tendon of 
the adductor magnus muscle (an operation which is not 
recommended), in order to avoid the saphena vein and come 
readily on the artery, the incision should be made over the 
external or anterior margin of the sartorius. If care be not 
taken to divide the strong fascia that lies beneath this muscle, 
it will be almost impossible to find the artery. The operator 
must also take care not to mistake the anastomotic for the 
femoral artery: this error has been committed. Lastly, he 
should remember how closely the artery and vein are con- 
nected in this situation ; and, as the vein projects a little to 



* Dessault proposes cutting this muscle across^ which can neyer be 
necessary ; though we are informed it produces no permanent injury. 
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the outside of the artery, the needle should be passed from 
without iowarda, taking care not to include the supkeiiom 
or i\iG ijenieidar nerves. 

K the artery be tied higher up in the middle third of the 
thigh, our incision should be made over the internal margin 
tS the 8art«rias muscle : tho fascia, which is much weaker in 
this situation, must be next divided, and the artery will then 
fee exposed. The nerves are to be carefully avoided, and the 
seedle passed from within outwards. 

Ligature of the Femoral Artery in Scarpa's Space. — The 
^tienl is to he placed on his back, on a tabic, and the thigh 
jrotated slightly outwards, so as to make the incision look 
^directly npwarda. The line of tho artery ta to be dietin- 
iguiahed by feeling ita pulsation, which will become indistinct 
W imperceptible, inferiorly, where the sartorius begins to 
^averlap it. In the course of this lino, the first incision should 
he mads through the integuments, commencing about two 
snohea beneath Poupart's ligament, and extending from about 
Ano inches and a half to three inches in length. This inci- 

a tdli lie on tho outside of the saphcna vein. The eupcr- 
Scial fascia should be next cautiously divided. Any lym- 
,pbaUo gland, or large cutaneous veins, that present themselves, 
riiould be carefully avoided, A portion of the fascia lata 
vkould then be raised in the forceps, and divided horizontally; 
lifter which a director should be introduced into the opening 
JD the fascia, with the view of enlarging it to the extent of an 
The sheath of the vessel is now to be divided in tho 
e cautious way, when the artery will be brought into view. 
fflTio femora] vein lies immediately behind the artery ; there- 
Are a blunt instrument, such as an eye-prohe, must bo em- 
Eployed, with great caution, to separate them. The needle is 
bhcD to be passed round the artery, from within outwards; 
ieeping it close to the artery, in order to avoid the vein and 
-" i small branches of the crural nerve, which usually lie 
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to lis outside. In Gomu cases a nerve will He direotly 
the artery; — it should be carefully drawn out of the 
Should the femoral vein bo unfortunately wounded, there 
probably be no notice given of the occurrence till the needle 
is withdrawn, and then a gnah of bhick blood will announee 
the accident. This iB certainly an alarming occurrence ; but 
we have known it to happen, and the putient uotwithstand- 
ing to recover, without suffering any inconvenience whatever 
from it. 



1 



State of the circulalt'oti luttl vciteU njier the operation. 
When the femoral artery ia tied above tho ori^n of the 
funda, the circulation in the limb is carried oi 
manner aa if the external iliac were tied. 

When tho femoral arlary is tied beneath the origin of 
profunda, we find the circulation maintained by the latter 
vessel, tbo oircumSes branches of which fVecly anastomose 
with tbo anastomotic and inferior muticular brsnchoa of the 
femoral, and with the articular branches of the popUt^l. 
If this operation have been performed for poplitejil tmen> 
rism, the femoral artery afterwards becomes impervious 
far up as tfae origin of the profunda;* and the portion 
it between the ligature and aneurismal tumor may either 
obliterated thro ugh out, f or pervious throughout 
be partly pervious, being interrupted at different parts of 
course by points of obliteration. If the femoral artery 
tied below tho profunda, independently of aneurism, tl 
obliteration on either side of the ligature will extend to 
next considerable branch. f 

" la some of the oases, however, in which tho »rtery has been tied U 
doirn, the imporrious smte inny aaC extend tu thu origin of th 
but only to tho origin of tho muHoDliir brimahos. 

t Sir A. Cuopor in Med. Ch. Trans., vol. i. 

t Hodgson on the Artorios. Todd's Cyclop., arf. PcmorBl Artery. 
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Treatment of Popliteal Aneurism hy Compression on the 
Femoral Artery, — ^The treatment of aneurism by compression 
upon the artery leading to the tumor, may be considered as 
one of the greatest achievements in modern surgery. In 
this city it has abnost entirely superseded the operation of 
tying the femoral artery. It accomplishes without danger 
what Hunter's operation effected with the risk of human life. 
It is obvious, however, that it is not applicable to every form 
of this disease ) nor can it be exercised on many of the arte- 
ries of the body. Mr. Todd had recourse to this method in 
June, 1820, for the cure of a popliteal aneurism in the right 
ham. He observes, ^^ The disease in this case was so recent 
that it was resolved to watch its progress for some time before 
an operation should be decided on. The patient was accord- 
ingly directed to remain in a horizontal posture ; he was put 
upon low regimen and occasionally blooded and purged. The 
tumor was so much under the control of pressure on the 
inguinal portion of the artery, that I was not altogether 
without hope that by diminishing the current of blood in the 
trunk of the artery, so as to favor the coagulation of the 
contents of the sac, a cure without operation might be effected : 
at all events, it was obvious that by giving time to the col- 
lateral arteries to be dilated, the success of the operation would 
be rendered less uncertain." The instrument employed by 
Mr. Todd resembled a common truss for femoral hernia, but 
the ^' spring was much stronger, and the pad longer, of a 
more oval form and more firmly stuffed than in the truss." 
After a trial, however, of several weeks, the patient " could 
not be persuaded that the plan adopted was productive of bene- 
fit; during this period the tumor had obviously diminished, 
and its contents had acquired a firm consistence, but the 
patient complained that the instrument gave him much pain, 
and that his health and spirits had suffered materially from 
confinement, rigid abstinence, &c.; the operation was accord- 
ingly agreed to, and I performed it on the 1st of September, 

29* 
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bciDg two mnotha aAcr liia admission into tho hospital. 
July of the same joar, Mr. Todd bad another o'pportunitf 
trying this modo of compression on the feuoml ar(«ry for 
cure of poplilanl anourism tn the left ham; in a few wcekftj 
alteration could bo observed in the tumor; the man ben 
impatient and refused to submit to the treatment, so that 
this case also the operation was finally performed.* On the 
27th of August, 1824, Mr. M'Coy applied coupresBion to the 
femoral artery for the cure of aneurism of that vessel occur- 
ring in a stump after am(mtation for a. diffused popliteal aneu- 
rism. Tho patient perfectly roeovcred, and lived for seveisl 
years afterwards.f In the year 1825, eompresston of the 
femoral artery was suaccssfully employed by BIr. Todd for tho 
cure of a popliteal aneurism. J In the year 1842, this mode 
of treatment was successfully revived in this city by Br. 
Ilutton: the patient, Micbnel Duncan, set. 30, a laborer, 
was admitted into the Richmond Hospital on the 3d of Octo- 
ber, in tho aanio year, laboring under u popliteal uuGurism 
in tho right ham. Dr. Euttou states, that " on November 1st, 
tho patient being still reluetant to undergo tbe operation, I 
resolved to try eompreasion of the femoral artery, and I cntor- 
taincd some hope of soceceding, being informed by Mr. 
Adams that tbo lato Mr. Todd bad succeeded in a stmiliLr 
case, of which no aocount has been published. Having at 
hand an instrument constructed for the suppression of 
secondary hemorrhage after ligature of the femoral artery, 
I applied it in this cose. It was so contrived as to admit 
of pressure being made by a screw and pad upon the course 
of the femoral artery, and the counter-pressure upon the 
opposite surface of the limb, without interfering with the 
collateral circulation. In the first instsaco the compreauon 

" Duhlin Hospital Ropnrls, vol. iii. p. 81, to. 

t Medicnl Proaii, April 3B, 1313; and Mr. AcImiib in Dub. Qnar. Jour., 
Aug. 1840. 

t Dab. Qqbt. Jour., Aug. !81S. 
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was made upon the femoral artery in the middle third of 
the thigh, and, although it was effectual in compressing 
this vessel, it produced so much uneasiness that it could 
not be sustained, and after a few applications the appa- 
ratus was removed and adapted to the upper part of the 
limb. On November 12th, the apparatus was applied on the 
femoral artery iii this case, immediately below Poupart's liga- 
ment, and the pressure was maintained for more than four 
hours. From this date to December 1st, the instrument was 
occasionally appliod for a given number of hours at each time, 
and on this day the tumor was quite solid, much diminished 
in size, and altogether free from pulsation. On the 27th of 
December the patient was discharged at his own request.^' 
Dr. Hutton further reports : — " In six weeks he visited the 
hospital at my request : the tumor was about the size of a 
nutmeg, and solid. He had been at his usual employment.'' 

^^ Remarks, — Since this case occurred, Dr. Cusack has 
treated with success, by similar means, a case of popliteal 
aneurism in Dr. Stevens's Hospital, and Dr. Bellingham another 
in St. Vincent's Hospital- It would appear that this plan of 
treatment has been too hastily abandoned by the profession, 
probably from the compression employed being so excessive 
as to render it quite insupportable to the patient. The least 
possible pressure, which may be sufficient to close the vessel, 
should be used, and when this cannot be sustained, it will 
prove of use to partially compress the artery so as to lessen 
the impulse of the circulation.''* 

At a meeting of the Surgical Society, held on the 22d of 
April, 1843, Dr. Bellingham reported <<two cases of popliteal 
aneurism recently cured by pressure upon the femoral artery." 
The first case, that of Michael Duncan as already stated, was 
treated by Dr. Hutton, the second by Dr. Bellingham him- 
self, and as Dr. Hutton was prevented from attending, he 

« Dublin Medical Joamal, toI. zziiL p. Ui, ke. 
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furDished the notes of his own case to Br. Bellingham, who 
read them to the society. This report of Dr. Button's case 
we need not quote, as the student is already in possession of 
the principal facts connected with it In his communication, 
however, Dr. Hutton observes, ^'As the apparatus made use 
of by Dr. Bellingham was far superior to that which I had 
at my command, and as he will publish a description of it, it 
is unnecessary for me to refer to this part of the subject.'' 

In the same communication Dr. Bellingham related the 
following particulars of his own case :— 

<' Patient a servant, set 32, healthy, admitted into St. Yin- 
cent's Hospital, under Dr. Bellingham, March 2dth, 1843, 
laboring under popliteal aneurism upon the right side. 
Tumor noticed three months previously; patient's attention 
attracted to it by a feeling of weakness in the limb; no cause 
assigned for it. The aneurism, seated high in the popliteal 
space, measures about three inches transversely, and a little 
more from above downwards; the sac can be completely 
emptied by pressure upon the artery in the thigh. Compres- 
sion commenced April 3d; the pressure applied upon the 
artery as it passes over the jamus of the pubis > discontinued 
on the following day; reapplied April 6th; pulsation ceased on 
the following day, at which period the tumor is reported to 
have been about the size of a small orange, solid and hard. 
Instruments removed April 11th. Patient discharged a month 
afterwards; the tumor being then very small; he had perfect 
use of the limb. Duration of compression, two days." The 
report of the proceedings of this meeting, published in the 
Medical Press of May 3d, 1843, are accompanied with an 
engraving of the apparatus employed by Dr. Bellingham, 
and to which Dr. Hutton refers in his communication. In 
the Medical Press of May 15th, 1849, Dr. Hutton mentions 
a case of popliteal aneurism, in which he compressed the 
femoral artery with Dr. Carte's apparatus. The compression 
was employed for only seven hours and a half svccemveJy; 
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after this, the tumor became solid; and absorption soon com- 
menced. 

Many other oases have also been recently treated by several 
surgeons in this city as well as in Enghmd, with the most 
complete success ; these cases appeared in the periodicals of 
the day, and have since been published in a collective form 
up to the year 1847, by Dr. Bellingham of St. Vincent's 
Hospital. Since that date the subject has been continued up 
to the year 1851 by Mr. Tufnell, one of the surgeons to the 
City of Dublin Hospital, in his ^< Practical Remarks on the 
Treatment of Aneurism by Compression." 

The femoral artery gives off the f(^lowing branches : — 

Superficial Epigastric. Profonda Femoris. 

External Pudic. Muscular. 

Superficial Circumflexa Hii. Anastomotica Magna. 

« 

The SttperfieUd Epigcutrie Artery arises a little below Pott- 
part's Hgament, pierces the fascia lata, and ascends towards 
the umbilicus in front of Poupart's ligament It supplies the 
glands of the thigh, and the fiuicia and integuments of the 
abdomen, and anastomoses with the internal epigastric and 
mammary arteries. 

The Eoctemal Pudic Arteries are two in number, a super- 
ficial and a deep : the guperficUd comes off a little below Pou- 
part's ligament^ eroees superficial to the fiwcia lata, to reach 
the sorotom in the male, or labium in the fismale, in which 
parts, and in the abdominal muscles, it is lost; the deep pudic 
branch crosses behmd the £iscia lata, and below the former 
branch, and snppUes the acrotom in the male, and the labium 
in the female, and terminates in the perineum. These 
branches anastomose with each other, and the superficial 
anastomoses with the superficial epigastric. 

The Superfieial Circwnflexa Uiij smaller than the pre* 
ceding, follows the conne of Ponparf s ligament beneath the 
integuments, and at Ae anterior superior spine of the iliom 
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terminates in anastomosing with the deep oircnmfleza ilii^ the 
ilio-lumbar, glntaeal^ and external circumfleza femoris arteries. 

The profunda is the next branch giyen off from the femoral; 
bat it will be more convenient to examine the musoular and 
the anastomotic arteries first. 

The Mxucutar branches are small and irregular : they arise 
from the femoral in its course down the thigh^ and are dis- 
tributed to the muscles of the thigh in the neighborhood of 
the femoral artery, chiefly to the sartorius and vastus intemus. 

The Anaatomotica Magna Artery comes off immediately 
before the femoral artery passes between the tendons of the 
adductor magnus and vastus internus muscles : together with 
the internal saphenous nerve, it pierces the anterior wall of 
the Hunterian canal, and divides into three branches; one of 
these crosses transversely outwards through the fibres of the 
vastus intemus muscle; another runs downwards and out- 
wards in the course of the fibres of the same muscle; and a 
third descends with the saphenous nerve to the inside of the 
knee-joint, where it is distributed. These three branches 
sometimes come off separately from the femoral. 

The Profunda Femoral Artery. — This artery arises 
from the posterior and external part of the femoral, at about 
an inch and a half to two inches below Poupart's ligament; 
in some rare cases it arises much lower down. It proceeds 
obliquely, at first downwards and outwards, over the tendon 
of the psoas and the upper extremity of the crurseus muscle; 
it then turns inwards over the vastus intemus muscle, be- 
comes related externally to the anterior crural nerve at its 
division, and descends between the adductor longus and 
magnus, the former muscle separating it from the femoral 
artery. From its origin till it disappears behind its parent 
trunk, the artery forms a curve, the convexity of which is 
directed outwards : after its origin, it is situated on the out- 
side of the femoral artery, ailerwards it turns underneath it 
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and becomes separated from it by the profiinda and femoral 
veins, together with a quantity of areolar tissue containing 
several small vessels; and as it descends still lower, its termi- 
nating porticm lies behind the adductor longus tendon. At 
first, therefore, the artery is comparatively superficial, but as it 
continues its course it becomes more deeply seated in the thigh. 
The profunda artery gives oflF the foUowing branches :- 

External Circumflex. Internal Circumflex. 

Perforating. 

The Eternal Circumflex Artery arises from the external 
side of the profunda, where the latter is forming its curvature 
in order to descend inwards : &om this origin it runs almost 
transversely outwards behind the sartorius and rectus muscles, 
and through the midst of the fasciculus of branches descend- 
ing from the anterior crural nerve. It terminates in three 
branches: an ascending, transverse, and descending. The 
ascending branch, considerably the smallest, runs upwards 
and outwards behind the tensor vaginae femoris, in the in- 
terval between the iliacus intemus and glutaeus medius muscles, 
till it reaches the anterior superior spine of the ilium, where 
it terminates in anastomosing with the superficial and deep 
oircumflexa ilii arteries, and with the glutseal and ilio-lumbar. 
The transverse branchy larger than the preceding, runs out- 
wards, in front of the superior extremity of the shafl of the 
femur, and then curves round to its posterior surface : in this 
course it passes through the superior fibres of the vastus ex- 
temus, and then pierces the insertion of the glutsBus maxi- 
mus. On raising the latter muscle, the termination of this 
branch is seen : it supplies the adductor muscles, the vastus 
extemus, and the capsule of the hip-joint. The descending 
branch (or rather set of branches, as there are usually two and 
frequently mofe) is much the largest; it runs downwards and 
outwards, first between the rectus muscle and cruraeus, and 
then between the vastus extemus and cruraeus : it sends many 




The Internal Circumflex Artery, osnallj Iftrger than the 
external, arisGa from the posterior and internal part of the 
profunda. It first sinks, from hofore hackwards, between the 
poetineua and the tendon of the pao«s and ilrntus; next be- 
tween the obturator externus muscle above, and the superior 



INTERNAL OIROUMFLEX ARTERY. 349 

edge of the adductor brevis below; and^ lastly^ between the 
lower margin of the qnadratos femoris and the upper fibres 
of the adductor magnus. In this course it winds round the 
inside of the neck of the femur and capsule of the hip-joint : 
its termination may be seen by raising the glutseus maximus. 
The course of the artery between these layers of muscles and 
adjacent parts has been thus described by Dr. Harrison : — "It 
is surrounded by a quantity of loose cellular membrane, and 
is situated in a sort of cavity of a triangular figure, bounded 
externally by the capsular ligament^ by the neck of the femur, 
and by the psoas and iliac muscles and tendon } superiorly by 
the obturator extemus; and internally by the adductor muscles : 
this space is covered anteriorly by the pectineus, and partly 
closed posteriorly by the adductor magnus and quadratus 
femoris, between which muscles there is a narrow fissure, 
through which pass the terminating branches of this artery.'' 
The branches of the internal circumflex may be classed into 
the internal, external, ascending, and terminating. The 
internal hrant^iei are distributed to the adductor muscles, and 
sometimes supply the place of the superficial pudic arteries. 
The external branch* is small; it passes through the notch 
in the internal margin of the acetabulum and beneath the 
transverse ligament, and is then conducted by the ligamentum 
teres to the head of the femur, which it supplies. The ascend- 
ing branches supply the pectineus and origin of the adductor 
longus : on dividing the pectineus, we find them freely inoscu- 
lating with the branches of the obturator artery; and still 
deeper there is a trochanteric branch, which ascends in front 
of the quadratus femoris muscle, to arrive at the digital fossa 
of the great trochanter : it supplies the muscles inserted in 

♦ In eompleta tnaUa^ of the neck of the femur, within the capralar 
ligament, this and a similar hranch of the obturator arc the only direct 
sources from which the head of the bone can receive blood ; and this is 
one of the reasons assigned by Sir A. Cooper why osseous union docs not 

ooenr In those cases. 
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this situation, and inosculates with the sciatic, glut^eal, and 
external circumflex arteries. On placing the subject on its 
ikce and raising the glutaeus maximus muscle, we see the 
termination of the internal circumflex artery running inwards 
and backwards along the lower margin of the quadratus femoris 
muscle, through a space formed between thb muscle 9uperiorli/y 
the upper part of the adductor magnus inferiorly, and the 
root of the trochanter minor externally. Here it supplies the 
origins of the hamstring muscles, the adductor magnus, and 
the sciatic nerve, and anastomoses freely with the sciatic and 
glutsBal arteries. 

On one occasion M. Eoux cut down on this vessel, and tied 
it; but such an operation will be seldom necessary. 

The Per/orating Arteries are three in number; the termi- 
nation of the profunda is often described as a fourth. The 
Jirst arises a little below the lesser trochanter ; it passes back- 
wards beneath the lower edge of the pectin eus muscle, and 
above the adductor brevis, and pierces the aponeurosis of the 
adductor magnus : sometimes it passes through the adductor 
brevis muscle. It then divides into two principal branches, 
one of which ascends in the substance of the glutaeus maxi- 
mus, while the other descends in the long head of the biceps, 
and also supplies the vastus externus, semi-membranosus, and 
scmi-tendinosus muscles. This artery anastomoses with the 
glutaeal, sciatic, circumflex, and inferior perforating arteries. 
The second is the largest of the perforating arteries : it arises 
a little below the preceding, and pierces the tendons of the 
adductor brevis and magnus, sometimes of the great adductor 
only ; it then divides into several branches which supply the 
glutaaal and hamstring muscles, and communicate with the 
other perforating arteries. It also gives off the nutritious 
artery of the femur, or artery of the medullary membrane: 
this small vessel enters a foramen in the linca aspera usually 
near the centre of the bone ; from this it runs along a canal 
which passes obliquely through the compact tissue of the bone 
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towarcU its upper mtreuilty, and ramifiea on the medullary 
membrane. The third is the smallest of the three; it passes 
baclcward below the adductor brevis, then pierces the aponeu- 
xesis of the adductor niagnusj and its branches arc distributed 
a the same manner as the two other perforating arteries. 

The Terminating brunch appears as the continuation of the 
jirofunda itself, though greatly diminished in size: it lies 
a plane posterior to the adductor longus muscle, perfo- 
kvtes the adductor rnagnug, supplies the hamstring muscles 
knd inosculates 'with the perforating arteries, and the articular 
arteries about the knee. This vessel is sometimes called the 
jburth perforating artery. 

Alter the femoral artery has given off its anastomotio 
'bnuich, it descends obliquely backwards through an oblique 
llit or opening between the adductor magnus muscle and the 
I internus, and, having arrived iu the popliteal space, 
incomes the popliteal artery. The opening is bounded on the 

isidc by the vastus internus; oil the inside by the adductor 
oojignus; inferiorly by the union of the tendon of this lust 
jaosole nith the tendon of tho vastus internus, and giijieriurli/ 
hj tho union of the tendons of tho adductors longus and 
jnagQua. Its circumference is entirely tendinous, in order to 
lirovide against any obstruction to tlio circulation which would 
arise from the pressure of the muscular fibres upou the artery 

d veia iu their passage through the opening. 

THE POPLITEAL SPACE. 

This name is given to the hollow iu the posterior region of 
4he Icnee-joint. It occupies about the inferior third of the 
ftosterior part of the thigfa, and the superior fifth of the haek 
irt of the leg. On raising the integuments, we bring into 
■»iew a layer of adipose and areolar tissue: in this layer we 
notice the terminating filaments of the posterior cutaneota 
9/ the Ihigh, which is a branch of tbo sacral plexus; 
Wnd sometimes wo find the posterior saphena vein : when this 
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vein is so superficial^ it passes through a small openin<r in the 
popliteal fascia and joins the popliteal vein : we find also in 
this stage of the dissection some minute veins and lymphatic 
vessels which pass from the integuments through the popliteal 
fascia into the interior of the popliteal space. We may next 
examine the popliteal fascia, the fibres of which run trans- 
versely in the upper part of the popliteal space, and obliquely 
in its lower part. The fascia is of considerable strength, and 
is attached to the hamstring muscles on either side, forming a 
special sheath for each : it is also connected along the sides 
of the space, internally by a deep process which attaches 
itself to the internal condyle of the femur above, and to the 
internal part of the head of the tibia below, and externally 
by another deep process to the external condyle of the femur 
above and to the head of the fibula below. Underneath this 
fascia we observe the muscular and articular branches of the 
popliteal or posterior tibial nerve, — the communicans tibialis 
one of the origins of the external saphenous nerve, — the en- 
trance of the posterior or external saphena vein into the pos- 
terior part of the popliteal vein, — together with a small artery 
which passes through an opening in the fascia and is lost in 
the areolar tissue and integuments; all these may be seen 
tending towards the surface of the space and situated between 
the heads of the gastrocnemius muscle. 

The popliteal space has the form of two triangles, the bases 
of which are united ; or, more correctly speaking, the base of 
the lower is received within the base of the upper triangle, 
opposite to a line which would cross from one condyle of the 

^9. <2 J.— A, Tendon of the OraeilU. B, The Fascia LaU. G. C, Tendon of the Beml-membra- 
•mni^ M luele. D, Tendon of the Seal-tendinosus Muscle. E.E, The two origin* of the Gaatrocne- 
niiu MuKle. F. The Foplitesl Artcr;. O, The Popliteal Vein Joined by the Posterior Saphena Vein. 
H. The Internal division of the great Belatic or the Popliteal Nerve. I, The Peroneal Nerve. K. K, 
The Posterior Tibial Nerve, the oontinaatloa of the Popliteal. L, The Posterior or Kxtemal Sapbeoa 
Vein. ]|. Iff, The Faiieia covering the Gastrocnemius Muscle. N, The Posterior Saphenous Nerve. 
0, 0, The Posterior Tibial Artery. P, Portion of the Soleus Muscle. Q, The Tendon of the Flexor 
INRlloruni Communis. R. Tendon of the Flexor Pollicis Longus. S, Tendon of the Peroneus 
I'OOfns. T, Pcroneu* Brevts Muscle. U, U, The Internal Annular Ligament. V, Tendo Aehillis. 
W, Tendon of the Tibialis Posticus Muscle. X, The Veins accompanying the Posterior Tibial Artery. 

Fig. 92 B.—K, C. D. R. F, O, H, I. Same as in Fig. A. B, The Internal Condyle of the Femur. 
K, the Plantaris MuMie lying posterior to the Popliteal Artery previously to its bifurcation. L, The 
Pspllieos MuMle. M. M. The Tibia. N, N. The Fibula. O. O, The Posterior Tibial Artery. P, Th^ 
Pwneal Arterj. B, 8, T, T, U, U, Y, W, Same as in Fig. A. X, The Astngaluj. 
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femur to ihu other. The auporior triangle is bontided by 
hamstring muscleBj viz., on tho outside by the tendon of 
biceps; and on the inside by tho BCmi-membranc 
and the tendons of the aartorius, gracilis, and 
nosuH. Tho inferior triangle is boanded on tho inside by 
inner head of the gostrocneiuiua, and on the outside by t1 
outer head of the gastrocnemius and tho origin of the pli 
tiirb iiiusole: the origins of these innscles are situated 
tneen the inner and outer hamstring muscles. The AbulBi: 
division of tho great sciatio nerre may be seen descending 
oblic|Ucly outwards between the tendon of the biceps muscle 
and the onter lieud of the gastrocnemius ; in this situation it 
becomes flattened and expanded : the slender tendon of the 
semi-ten dinosua muscle may also be observed descending bo- 
twcen the inner head of the gastroenomiua and the fibros 
the senii-menibranoaus muscle. It may bo observed that 
outer boundary, or biceps muscle, is Ued down to the Tei 
by the origin of 'ita short head, while tho harastring musoles 
on the inside have not the same close attachment; and there- 
foro the popliteal space is more open in this direction. The 
pn^Uttiil or pnnlerior ti'binl nerve descends along the cxternnl 
margin of the semi-membranosus muscle : iu front of the 
nen-e, and occupying tho centre of the space, we find the 
popliteal vein, and still more in front, nearer to tho articulation 
of the knee, we find the popliteal artery: at tho top of the 
space both of these vessels are overlapped by the outer portion 
of the semi-mcnibranosus muscle. 
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THE POPLITEAL ARTERY. 

This artery extends from its entrance into the popliteal I 
space, through tho opening already described, to tho lower 
margin of the popliteus muscle. Situated at first behind the 
femur above its internal condyle, it runs obliquely downwards , 
and outwards, and terminates inforiorly, corresponding U 
middle line of the limb. Its anterior iur/ace correepoqjl 
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aaperiorly to the pcetcrior 
snrfoceofUic femur; lower 
down, to the ligamcutum 
poBticnm of Winslowe, 
from wliich it is separated 
by one or two lymphatic 
glands; and still tower 
dowD> to the fleshy Gbres 
ot the poplit«iis muscle 
Throu^liout its extent its 
potlcn'or Kur/u'-e is covered 
by the akin and superficial 
fwcia, sod by the popliteal 
fascia, together with a con- 
ffderable qnantily of adi- 
»« and areolar tissue: is 
le upper part of the space 
is covered saperiorly 
by the scmi-nieuibroDosus 
luscle; in the middle of 
B course it is covered by its 
^n vein and by the popli- 
tnU nerve, frccjueutly by 
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a lymphatic gland, and inferiorly by the internal head of 
the gastrocnemius muscle. Its vein adheres firmly to its pos- 
terior surface^ projecting a little to its external side above, 
but to its internal side inferiorly : the popliteal nerve is much 
more superficial, and some adipose tissue is interposed between 
it and the vessels : in the superior part of this space the nerve 
is found at the external margin of thosemi-membranosus mus- 
cle, and therefore external to the artery, while inferiorly, on 
account of the oblique direction of the artery ^ the nerve is on a 
plane internal to it. 

The student would do well to attend again to the relative 
positions of the popliteal nerve and vessels : at the upper part 
of the space, and passing from without inwards, he will find,—* 
first the nerve, then the vein, and more internally the artery; 
about the centre of the space, that is, between the two con- 
dyles, they are grouped together, and do not lie obliquely with 
regard to each other, but, passing from- behind forwards^ the 
nerve is most superficial, the vein lies in iVont of it, and still 
deeper and nearer to the bone we find the artery. At the 
lower part of the space these parts are again placed obliquely 
with regard to one another, — the nerve is found most inter- 
nally, the vein comes next, and lastly, most externally, we 
find the artery. Notwithstanding these alterations, through- 
out the entire of the space the nerve lies nearest to the skin, 
the artery nearest to the bone, and the vein corresponding to 
a plane between them both. 

Ligature of the Popliteal Artery, — In its superior third, 
this artery may be exposed by an incision on the external 
margin of the semi-membranosus muscle, closely applied to 
which is the popliteal nerve : the muscle being drawn in- 
wards, and the nerve outwards, the vein will be found closely 
applied to the posterior or cutaneous surface of the artery, and 
projecting a little to its outside: great caution is therefore 
necessary in separating the vessels from one another^ and the 
needle should be passed from without inwards. 




LtOATUKE OB THE POPLITEAL AttTiaiY, 

The popliteal artery may be secured in its inferior third by 
a vertical inciaion between the heads of the gastro 
muscle. The poateriur ^apLei 
oat of the way, the popliteal n 
deeper and mere esternaUy is 
the vein, and still deeper and 
projecting on the outside of the 

the artery. The i 
nay be drawn to the inside, anil 
either iateraally or es- 
teraally, as may be found most 
DonvonicDt. The needle is to 
be iotroduccd with its convexity 
lo the V 

not advisable to apply a 
OR the popliteal artery 
JB the middle of its course, ou 
Mcauut of its great depth, the 
unyielding nature of its lateral 
bouudurics, and its 
servo lying bo direotly o 
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The branches of the popliteal artery within the space are 
the following : — 

Superior Internal Articular. Inferior Internal Articular. 
Superior External Articular. Inferior External Articular. 

Muscular branches. 
Azygos, or Middle Articular Artery, 
and the terminating branches, viz., 

Anterior Tibial. Posterior TibiaL 

The Superior Internal Articular Artery arises under cover 
of the semi-membranosus muscle; it runs upwards and for- 
wards and arches over the internal condyle of the femur, be* 
tween that bone and the tendon of the adductor magnus ; it 
terminates in two branches, one of which supplies the yastas 
intemus, and the other is lost on the inside of the knee-joint : 
it anastomoses with the inferior internal articular artery, and 
with the anastomotic. Two superior internal articular arteries 
have been described, but one of them is that which has been 
mentioned already as the anastomotica magna branch of the 
femoral. 

The Superior External Articular Artery passes upwards 
and outwards and arches over the external condyle of the 
femur, between that bone and the biceps tendon. It termi- 
nates in two branches, one of which supplies the vastus ex- 
ternus muscle, while the other is lost on the outside of the 
joint. It communicates with the anastomotic, with the ex- 
ternal circumflexa femoris, and with the inferior external 
articular artery. 

The Inferior Internal Articvlar Artery^ larger than the 
external, runs downwards and inwards, along the superior 
margin of the popliteus muscle, then winds round the inside of 
the neck of the tibia, covered by the inner head of the gastroc- 
nemius, by the internal lateral ligament, and by the tendons of 
the sartorius, gracilis, and semi-tendinosus muscles. It is lost 
in the structures on the inner side and front of the joint. 

The Inferior External Articular Artery comes off a little 
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lower down than the preceding. It crosses outwards beneath 
the external head of the gastrocnemius muscle, and then 
turns forwards between the external lateral ligament and con- 
vex margin of the external semi-lunar cartilage. At first this 
artery lies on the posterior surface of the popliteus muscle^ 
it then crosses the muscle and afterwards lies at the lower 
margin of ite tendon : finally it terminates in two branches, 
one of which ascends along the external margin of the patella, 
uid anastomoses with the superior external articular artery; 
the other descends and divides into two branches, one of 
which sinks behind the ligamentum patellsB, and is lost in 
the fat in this situation; the second anastomoses with the 
tibial recurrent. 

The Muscular branches have been divided into two sets, the 
pqf^eriar and the inferior; the former are distributed to the 
muscles forming the upper boundaries of the popliteal space; 
the latter, called the sural arteries, are distributed to the 
heads of the gastrocnemii and plantaris muscles. The popli- 
teal artery also gives ofi* a small vessel which accompanies the 
posterior saphena vein. 

The Azygos or Middle Articular Artery arises from the 
front of the popliteal artery, consequently will be best seen 
a^r the other branches have been dissected : it runs down- 
wards and forwards, and pierces the posterior ligament of 
Winslowe, to supply the crucial ligaments and condyles of 
the femur : it is considerably smaller than either of the pre- 
ceding arteries. 

The division of the popliteal artery into its two terminating 
branches, the anterior and posterior tibial, takes place at the 
lower border of the popliteus muscle ; sometimes, however, 
it takes place above this point, on the posterior surface of the 
muscle. 

The Anterior Tibial Artery. — This artery is smaller 
than the posterior tibial : it runs at first somewhat horizontally 
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forwards from the posterior to ths nnterior region of the 

^llro^gh & fomnien ubove the interussooua ligament: 

aperture is bouuded Mifcr-na% hjr the tibiu, exttnxallg 

the fibula, which is sometimes grogved 

IjW the artery, superiorly by the superior til 

fibular articulation, and w/eriorly by the 
upper Sbrea of the interosseous) ligament, 
which present n ooncavo mBrgin towardt 
the artery. In this stoge of its caunm 
the ressel lies elose to the fibula, and 
oooaaioually accompuoied by a small uei 
which aouneotii the posterior with 
anterior tibial nerve : it then desoeoi 
obliquely forwards, and nearly parallel 
a line extending from the head of the 
fibula to the middle line of the ankle- 
joint. In the rest of its course it has been 
called by some the Donalu Pedis : it runs 
on the dorsum of the foot to the interval 
between the metatarsal bones of the great 
and second toea; here it terminates bj, 
dividing into two branches, viz. : the dt 
salis pollicis and the arteriu eummunii 
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In ita course down the front of the leg its posterior surface rests, 
tirat, OD afewlibresof the tibialis posticus which accompany tlie 
artery througli the openingj then on the interosseous ligament, 
next on the anterior surface of the inferior extremity of the 
tibia, and lastly on the sEtragulus, scaphoid, and internal 
onneiform bones : its anterior surface is covered by tiie 
anterior tibial nerve, and by the annular ligament; lower 
down it is crossed by the tendon of the extensor pollieis 
longna; and near its termination, by the internal tendon of 
the extensor brevia digitorum : its internal surface oorre- 
eponds, in the greatest part of its extent, to the tibialis unticns 
muscle; the external mrface is applied, superiorly, to the 
fibres of the extensor longus digitorum, from which tt is sepa- 
»ated lower down by the fibres of the extensor poDicis, the 
internal surface of which muscle guides the anterior tibial 
serve over to the outer side of the artery. The tendon of this 
hat muscle crosses in front of the artery on the dorsum of the 
foot, to get to its inside, and then the vessel is once more 
related externally to the extensor longns digitorum. In all 
this course the artery is accompanied by two vense comitea, 
on either side. The anterior tibial nerve is a branch of 
flie fibular, which winds round the outeide of the head of the 
fibula, passing through the peroneus longua muscle, and meets 
ihe outer surface of the artery near the superior extremity of 
the extensor pollieia muscle. Thus the nerve is at first ex- 
temal to this vessel, then lies on it or in &ont of it, and infc- 
rioriy gets a little to its inner side. 

Ligature, of the Anterior Tibial Artery. — A line drawn 
downwards from the prominent portion of tho external condyle 
of the tibia, anterior to the superior tibio-fibular articulation, 
Would correspond to the tendinous intersection between tho 
i^bialis anticua and the extensor digitorum communis muscles; 
and deeper seated still, to the course of the artciy when it 
liaB reached the ftonl of the leg. If, however, the upper 
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part of this vessel be wounded, tihe wound will be our guide 
to the artery, and our incisions should be made in the direc- 
tion of the fibres of the muscles in this situation : its corre- 
sponding nerve will be seen lying on its outside, and on either 
side is a small vein. At the fi*ont of the instep the anterior 
tibial artery may be exposed by an incision made between the 
tendons of the extensor pollicis longus, and extensor digitorum 
communis. We may expect to meet in this operation, first, the 
internal division of the musculo-cutaneous nerve, and then 
the anterior tibial nerve, which either lies over, or is a little 
internal to, the artery. 

The branches of the anterior tibial artery are — 
Tibial Becurrent. External Malleolar. 

Muscular branches. Tarsal. 

Internal Malleolar. Metatarsal; 

and the terminating, viz., 

Dorsalis Pollicis. Ramus Communioans. 

The Tibial Recurrent arises from the anterior tibial artery, 
immediately after it has passed through the interosseous space: 
it curves upwards and inwards through the fibres of the 
tibialis anticus muscle, being crossed by the divisions of the 
tibial recurrent nerve : it spreads its branches over the an- 
terior inferior part of the knee-joint and anastomoses with the 
inferior articular arteries. 

Several Muscular branches are given oflf from the anterior 
tibial at various points of its course down the leg. 

The Internal Malleolar is given oflf immediately above the 
ankle-joint; it crosses horizontally inwards behind the tendon 
of the tibialis anticus muscle, spreads its branches over the in- 
side of the articulation, and anastomoses with the posterior tibial 

The External Malleolar j larger than the internal, comes off 
a little lower than the last; it passes outwards behind the 
extensor digitorum, extensor pollicis, and peroneus tertins 
muscles. Its branches are distributed to the external malleo- 
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loB, and to the nutside f the an U<* joint 
with the tarsal the citernal plautar 
and the peroneal arteries 

The 'Jarsal Branch anses aa the 
anterior tibial is passing over the 
scaphoid bone it runs outwards 
through the fibres of the "hort ex 
tensor of the toes and passes beneath 
the tendons of the long extensor and 
peToneus tertius it supphea the short 
extensor andurticuLitioDSof the tarsus, 
and ana8toKio»!es with the metat^i-aal, 
externat malleolar external plantar, 
and peroneal arteries 

The Metatarsal Branch, smaller 
than the preceding, proceeds forwards 
and outwards through the fibres of the 
flhort esteoBOF, forming a curvature 
the convexity of which looks forwards, 
eai teTminates in anaatomosiag with 
the two small arteries last de^tcribed, 
»nd with the external plantar. It gives 
many small branches to the articula- 
taoDS of the tarsus and to the short 
extensor muscles. Its most remark- 
able branches aiise from it« convexity: 
ihey are ike tAree -inlerosiealbraiicheB : 
they run forwards over the muscles fill- 
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ing the second, third and fourth interoescous spaces, and, having 
arrived at the bases of the phalanges, each of them divides 
into two small branches. In this manner are produced six 
smaller branches which supply the toes from the internal 
margin of the fifth, to the external margin of the second. 
Opposite the posterior extremities of the metatarsal bones, 
this artery communicates with the posterior perforating 
branches of the external plantar ; and opposite their anterior 
extremities it communicates with the anterior perforating 
arteries, which are branches of the inferior digital. 

The Dorsalis PolUcU advances to the interosseous space 
between the great and second toes, and divides into two 
branches, one of which passes under the extensor tendons of 
the great toe, sinks into the space between it and the second, 
passes obliquely across and in close contact with the under 
surface of the first metatarsal bone, and is lost on the inner 
surface of the great toe, anastomosing with the internal plantar 
artery : the other branch advances as far as the clefl between 
the great and second toes, and bifurcates to supply the ex- 
ternal margin of the great toe and the internal margin of the 
second. 

The Ramus Communtcans sinks between the first and 
second metatarsal bones, and is continuous with the termi- 
nating branch of the external plantar artery. 

The Posterior Tibial Artery. — This vessel may be ex- 
posed by cutting across the tendo Achillis at its upper part, 
and then reflecting the gastrocnemius, soleus, and plantaris 
muscles upwards : the deep tibial fascia may now be divided 
and the artery exposed. It extends from the inferior margin 
of the popliteus muscle to the fossa between the internal 
malleolus and os calcis : in this course it is directed obliquely 
downwards and inwards. Posteriorli/ it is crossed at its com- 
mencement by a tendinous arch connecting the two origins 
of the soleus muscle : the tendinous character of this arch 
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win be well seen by cutting across the solcna niusole ( 
turning up its superior portion, bo as to expose its de 
seated surface. The artery is covered 
ill the upper and middle third of the 
leg by the fleshy bellies of the gas- 
trocnemius and Boleus, by the planturia 
t«ndon, and more immediately by an 
aponeuroais (the deep posterior tibial 
&i8oia) which is continuous with one 
of the espansions of the tendon of the 
Bemi-mctnbrsnosus muscle. 

In the inferior third of the leg the 
ftftery descends along the internal bor- 
dec of the tendo Achillis, which at first 
covers it a little, but lower down we 
find it covered only by the integojnents 
sod tlirco layers of fascia, viz., by the 
deep tibial fascia just described, by 
another sent off from the internal mar- 
gin of the tendo Achillis, and by a 
third, which may bo distinguished by 
its gliding loosely over the posterior 
Bnrfaeoof the tendon. Antnriorly this 
artery corresponds successively, from 
above downwards, to the tibialis posticus 
muscle, to the flesor digitonim com- 
munis, and with the interpOBition of 
some areolar tissue, to the tibia. It is 
acoompanied by two venn comites, one 

Ptff.tH.—Arlaia rjf On BackofOit Leg. 
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on cither side : its corresponding nerve is internal to it in the 
upper part of the leg; but as the nerve descends it crosses 
the artery superficially, so as to become external to it infe- 
riorly, thus separating the posterior tibial from the fibular 
artery. 

When the artery has arrived in the fossa between the os 
calcis and internal malleolus, it is accompanied by its nerve, 
together with vessels, and tendons, which lie in the following 
order; commencing at the internal malleolus, and passing 
backwards, wo find, first, the tendon of the tibialis posticus, 
then the tendon of the flexor longus communis, then a small 
vein, then the artery, then another small vein, next the pos- 
terior tibial nerve, and nearest the os calcis the tendon of the 
flexor poUicis longus. 

lAgature of the Posterior Tibial Artery. — This vessel may 
be secured in the middle part of its course, either according 
to Mr. Guthrie's plan, by a long incision made through the 
gastrocnemii muscles and deep-seated fascia down to the 
artery ; or by the following proceeding : — the patient should 
lie on the outside of the limb, with the knee flexed, and the 
ankle extended : an incision is then to be made about four 
inches long, on the internal margin of the tibia, taking care 
to avoid the saphena vein. The inner edge of the gastrocne- 
mius muscle is then to be detached from the bone, and the 
tibial origin of the soleus muscle divided on a director : the 
strong tibial fascia covering the vessel is now brought into 
view, and may also be slit up on a director. The artery wiU 
then be found at the distance of about an inch, or an inch 
and a half, firom the internal edge of the tibia. The nerve 
will be seen crossing over towards its outer side, and on either 
side of it will be found a vein. 

This artery may also require to be tied where it is passing 
behind the internal malleolus, in consequence of a wound to 
which it is particularly liable amongst ship-carpenters in the 
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use of the adze; or in consequence of a wound of a large 
yessel in the sole of the foot. For the purpose of securing 
the vessel in this situation, an incision should be made about 
four inches long, nearly midway between the internal malleo- 
lus and tendo Achillis. This incision will take a curved 
direction, the concavity looking towards the inner malleolus : 
in this situation, we have to divide successively on the director 
the three layers of fascia already described : the artery will 
then be exposed; on either side of it is a small vein, and 
behind it, or nearer to the tendo Achillis, is the posterior 
tibial nerve. The needle should be carried under the artery 
firom behind forwards. 

The branches of the posterior tibial artery are the fol- 
lowing : — 

Muscular. Peroneal. 

Nutritious. Calcanean. 

Terminating, viz. : 

Internal and External Plantar. 

The Muscular Arteries are abundantly distributed to the 
heads of the gastrocnemius and soleus muscles, and lower 
down to the tendons of the flexor muscles, and to the perios- 
teum. 

The Nutritious Artery or Artery of the Medullary Mem- 
brane of the tibia is the largest of the kind in the body : it 
arises from the posterior tibial shortly a^er its origin from 
the popliteal, it passes between the flexor muscles of the leg^ 
then grooves the posterior surface of the tibia, and enters the 
nutritious foramen, running downwards towards the ankle 
through an oblique canal in the compact tissue of the bone, 
to be distributed on the medullary membrane. 

The Peroneal Artery arises from the posterior tibial, a little 
below the commencement of the latter, and then inclines 
obliquely downwards and outwards to reach the fibula, along 
which it descends, till it arrives near the external malleolus. 
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Here it terminates by dividing into the anterior and posterior 
peroneal. In this course the peroneal artery usually pierces 
the superior extremity of the tibialis posticus muscle, then 
lies on the interosseous ligament, being closely applied to the 
fibula, and covered by the flexor pollicis longus muscle. Its 
branches are distributed to the surrounding muscles and to 
the integuments and periosteum. In the inferior fourth of 
the leg it sends off a transverse branch, which passes inwards 
to anastomose with the posterior tibial. The anterior pero- 
neal artery passes forwards through a foramen in the inferior 
extremity of the interosseous ligament, and is then found on 
the front of the limb beneath the tendon of the peroneus 
tertius : it terminates by anastomosing with the external mal- 
leolar branch of the anterior tibial. In some cases this artery 
is very small ; in others, on the contrary, it 48 particularly 
large, takes the place of the anterior tibial, and gives off 
the tarsal, metatarsal, dorsalis pollicis, and communicating 
branches. In this latter case the anterior tibial is small, and 
ceases by communicating with the anterior peroneal on the 
front of the ankle-joint. The posterior peroneal artery de- 
scends behind the external malleolus, and divides on the out- 
side of tbe OS calcis into a number of branches, which supply 
the periosteum, adjacent tendons and integuments, and anas- 
tomose with the tarsal, metatarsal, and external plantar arte- 
ries. 

Ligature of the Peroneal Artery. — The lower part of the 
peroneal artery may be exposed by an incision commencing 
at the mid-point between the tendo Achillis and external 
malleolus, and extending about four inches upwards and out- 
wards towards the fibula. The fibres of the flexor pollicis 
longus thus exposed, may be detached from the fibula as far 
as necessary, and the muscle drawn inwards ; the vessel will 
then be observed lying on the interosseous ligament close to 
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the fibuJii. In order to reach this vessel Mr. Hej recom- 
meoded sawiog out a portian of the fibula. 

of a gunshot wound, Mr. Guthrie secured it 
about four inches below the head of the fibula, by an iueision 
six iuohea long through the gastrocnemius and soleus mus- 
oles.* 

Gotrespondmg to the interval between the two origins of 
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areolar tisane aod iategumcnt.? coveriog; the parts In 
situation, 

The Infernal Plantar Arleiy is a branch of iDooneiderabla 
she : it advances above the abductor polHois pedis ; and 
af^r supplying this musde, and the Sosor pollicis breru^ 
terminates in branches which are distributed to the ii 
monts of the great too, and io anastoiuoBts with the bnucJi 
of the anterior tibial artery. 

The ExlcTiial Plantar Artery, much larger than the pro- 
ceding, passes obliquely forwards and outwards towards tbe 
base of the fifth metatarsal bone : in this the Jimt part of 
its course, it nearly follows the outar margin of the 
dtgitorum communis, having above it the accessory ti 
and beneath it the plantar fascia and short flexor of the t< 
In the second part of its course it lies deeper, and pas 

forwards between the flesor brcvjs and 
the abductor minimi digiti, and then 
turns inwards througli a triangular 
space, bounded in front by the trane- 
voraalis pedis, ^Hfcritf/j and internal^ 
by the adductor of the great too, a 
'?3:(tTnoff^by thoshortflesorof tl 
toe; the interosseous muscles He 
it,aDd the common fisxor tendons benea 
it : its corresponding nerve crosses to fi 
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inaide, the artery being superficial at the crossing. Finally, 
the ext«mal plantar terminitea by becoming continuous with 
the communicating branch of the anterior tibia! between the 
metatarsal bones of the first or great toe and uf that uost to 
it, thus completing the plantar arch of arteries. From this 
account, it followa that the artery is deeply seated, and de- 
BOriboB in its entire course a curvature, the convexity of which 
looks forwards and outwards : it is also curved to accommodate 
iteelf to the lateral and antero-posterior arches of tho foot. 
In the foetus and young subject, the ossification of the tarsal 
uid metatarsal bones not being completed, these arches of the 
foot do not esist, and the artery coDsequently lies nearer to 
the integuments. 

The branches of the esternal plantar artery may be classed 
into three sets, viz. : — 



■ Muscular 



Superior or Perforating ; 
Posterior and Inferior, 

and the 
Anterior or Digital. 

The Saperiar or perforating hranchcs 
ascend between the metatarsal hones, 
and anastomose with tho interosseous 
branches of the metatarsal artery. 

Pig. TO. — RrprcKnbi Oie dittributim nf Oir Arleria 
if (Aa Salt of the Fbat. The Pfanlnr Apanpimiit 
and (Aq Short FUxor <tf IA« TOa Jtcvt bten remmpoJ- 
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The Pottitrior and inferior, or miacufar hrancha, are 
triliated to the int«rosseOQ8 muscles aud luiubrioaloB, and 
the tarso-motatarBal ardcalationa. 

The Antcrinr, or diijital arteries, are larger thaa the pro^ 
ccdiDg, and usualljp fuur in number. The ^rsl, 
terasl, supplies the outer edge of the little toe. The seanui, 
third, nod fourth advance in the three outer interosseous 
flpaees till they reach the upper surface of the transversalis 
pedis muscle: here each of them sends off an anterior per- 
forating hranrh which commuuioates with the corresponding 
int^roBsoouB branch of tlio metatarsal artery : af1«r Uus, each 
of the digital arteries divides into two digital branches: the 
digilu) braochca from the second supply tho inner surface of 
the little too and the extcraal surface of the opposite toe; 
those from the third supply the inner surface of the fourth 
tue and the outer of the third; and 
those from tho fourth supply the inner 
surface of the ihird toe and the outer 
of tho second. Thus the three outer 
toes and the outer surface of the second 
are supplied by digital branches from 
the external plaatut artery ; whilst the 
r and outer surfaces of tlio great 
toe, and the inner surface of tho second, 
are supplied by the dorealis pollicts 
branch of the anterior tibial : these too 
maybe termed digital branches, thatone 
which is situated in the most internal 
interosseons space being the fifth digital 
artery, and that on the inside of the great 
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toe being the sixth. As in the fingers^ the terminating 
branches of the digital arteries which run at each side of 
the toes, keep up a free anastomosis with each other at the 
under surface of each of the ungual phalanges : each anasto- 
mosis forms an arch the convexity of which is directed for- 
wards. 
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SOBiE OF THE PBINGIPAL 

VARIETIES OR ANOMALIES OF THE ARTERIES. 



VARIETIES OR ANOMALIES OF THE PULMONART ARTEBT. 

The pulmonary artery may arise from the aorta, or in 
common with it; or, the two ventricles may communicate at 
their bases, and the septum between the aorta and pulmonary 
artery may be deficient. The pulmonary artery has been 
known to arise from the left ventricle, and the aorta from the 
right: in such cases we either find the ductus arteriosus open, 
or the foramen ovale, or both. The pulmonary artery may 
arise from the left ventricle, the right being almost obliterated 
and communicating with the left. The pulmonary artery may 
give off the subclavian artery. In a case related by Dr. Farre, 
it had two origin8,^-ODe from the right, and the other from 
the left ventricle; it then gave off the descending aorta, 
while an ascending aorta arose directly from the heart, and 
supplied the head and upper extremities. In cyanosis, the 
pulmonary artery is frequently found contracted or obliterated 
at its origin. In such cases the blood reaches the lungs 
by pas^ng first through the aorta, then through the ductus 
arteriosus, and so into the right and left pulmonary arteries : 
the bronchial arteries also, by means of their communications 
with the pulmonary arteries, will contribute to supply the 
lungs. 

varieties or anomalies op the aorta. 

The varieties of the commencement of the aorta, which 
we shall now consider, may be classed into those relating to 
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its nlualion, ite form,, its coarse, and to the branches wliich 
kiiae from it. 

1. VAEIETIEe AS TO THE SiTOATION OP THE ArCH, — 

Mr. Quoin meDtioQB one case in which the arch was situated 
"but a little below the level of the top of the sternum;" 
and another, in which it was so lowj that " its upper margin 
corresponded to the middle of the fourth vertebra." 

2. Varieties as to Foum. — The aorla has usually at its 
origin the form of an arch : in some coses, however, this vessel 
has been observed to have no arch, but to divide soon after 
ita origin into two great trunks, one of which, after having 
ascended for some distance, gave off three large branches, 
presenting the form of a cross, one branch, the continuation, 
which became the left carotid ; a right horizontal branch 
which was the arteria innominata, and a loll honEontal, which 
beoaute the left subclaviau : the other great trunk became 
the descending aorta. This is the natural arrangement in 
the hDrf<e, ass, sheep, goat, camel, and in many other mammalia, 
especially those having long necks.* 

In other coses the aorta bifurcates as above, but each divi- 
sion gives branches to the head, neck, and upper extremity 
of the corresponding side, and after encircling the trachea 
and cBSOphagufl, they unite to form the descending aorta. 
This is analogous to the natnr^ structure in reptiles, and was 
first described by Hammcl. 

In a remarkable ease described by Malaoarne, the aorta 
arose by a single trunk of large size, and contained five semi- 
lunar valves ; it then divided into two branches immediately 
after its origin ; these two formed a loop, the sides of which 
united into one large trunk which became the descending 
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aorta. From each of the two primary branches three branches 
arose ; the first the subclayian, the second the external carotid^ 
and the third the internal carotid. Thus in this case there 
was no arteria innominata. There are two specimens in the 
Museum of the Royal College of Surgeons in Ireland of ihe 
aorta having ^bur valves at its origin. Mr. Hunter remarks^ 
^* I have found in the human subject only two valves to the 
aorta ; but this is very rare."* 

A very singular case is related by Gintrac^ in which the 
ascending aorta, which arose from the heart; gave branches 
to the head and upper extremities; while the descending 
aorta was a continuation of the pulmonary artery. 

Lastly, the aorta has been known to arise by two roots, one 
from the left ventricle and the other from the right. 

Varieties as to the Course op the Aorta. — In some 
cases the aorta, instead of crossing to the left side of the 
spine, passes backwards towards its right side, and then either 
descends on the same side, or crosses over to the left behind 
the trachea and oesophagus.f In other cases there is a com- 
plete transposition of the viscera; and the direction of the 
heart and origins of its great vessels are altogether reversed, 
the systemic cavities of the heart being situated at the 
right side, and the pulmonic on the left, the aorta making 
its arch to the right side, and descending along the right side 
of the spine even to its termination in the iliac arteries. The 
vena cava in these cases descended on the left side of the 
spine, instead of on the right ; the left carotid and left sub- 
clavian arose from an arteria innominata, on the right side of 
which arose separately from the arch the right carotid and 
right subclavian arteries.J 

* Treatise on the Blood, Ac, p. 202. 
t Meckel, Anat., t. ii. p. 312. 

i Phil. Trans. 1793 ; and Houston's Catalogue of Museum of Royal 
College of Surgeons, Ireland, p. 61. 
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Varieties as to the Branches op the Arch. — Varie- 
ties with two primanf branches. — ^These varieties are exceed- 
ingly numerous. There may be a common trunk on the right 
side, giving off the right subclavian, and both carotids. This 
is the natural disposition in the simiaa, and has been also 
observed in the dog, fox, wolf, lion, hyena, bear, and many 
other mammalia. 

There may be a common trunk on the left side, giving off 
the left subclavian and both carotids. This is a much rarer 
variety than the preceding. 

There may be two arterisB innominatas, one giving off the 
right conmion carotid and subclavian, and the other giving 
off the left common carotid and subclavian. This is the 
natural arrangement in the cheiroptera, and, according to 
Cuvier, occurs in the dolphin.* 

There may be a left arteria innominata giving off the left 
carotid and subclavian, while the right carotid comes directly 
from the arch, and the right subclavian comes from the tho- 
racic aorta. 

Mr. Green remarks, '^ This tendency of .the vessels towards 
the left side leads to an anomaly extremely rare, an example 
of which I have before me; in this variety all the vessels 
arise from the left side of the arch. First, the right carotid, 
which crosses the lower part of the trachea, giving off the 
right vertebral; next to this arose the left carotid and sub- 
clavian, nearly from the same point; the right subclavian is 
detached from the back part of the arch a little below the 
left subclavian : it passed to the right side, behind the oeso- 
phagus and trachea.'^f 

Lastly, There may be two arterisB innominate, one giving 
off the two carotids, and the other the two subclavians. 

Varieties with three primartf branches. — ^This may consbt 

* " Lemons d' Anatomic Compar^e/' tome iv. p. 249. 
t Varieties of the Arteries, p. T. 

32* 
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in mere transposition of the vessels, as when we find an 
arteria innominata on the left side, and the right carotid and 
Buhclavian arising separately from the arch without any other 
transposition. This is very rare. 

The two carotids may arise between the subclayians by a 
common trunk. This is the regular disposition in the elephant. 

There may be a common trunk for the two carotids } on the 
left side of this may be the origin of the left subclavian ; and 
at the extremity of the arch, the origin of the right sub* 
clavian. 

Lastly, there may be an arteria innominata on the right 
side for the right subclavian, and the two common carotids; 
on the left side of this, the origin of the left vertebral ; and 
still more to the left, the origin of the left subclavian. 

Varieties with /our primary branches. — ^In addition to the 
usual branches, there may be a left vertebral arising between 
the left carotid and left subclavian, as in the phoca vitulina; 
or a left vertebral arising beyond the left subclavian; or an 
inferior thyroid artery, usually the right one, arising between 
the innominata and left carotid ; or a middle thyroid artery, 
arising in the same situation ; or an internal mammary, or a 
thymic branch, arising from the arch of the aorta. 

The right subclavian and carotid arteries may arise sepa- 
rately from the arch, in which case the right subclavian may 
be the first branch; or the right subclavian may arise between 
the right and left carotids; or between the left carotid and 
left subclavian; or beyond the left subclavian: of this last 
variety there are many cases on record. Mr. Kirby presented 
to the College of Surgeons, in this city, a preparation in which 
a piece of fish-bone pierced the right subclavian artery as it 
passed behind the oesophagus.* This artery may, however, 
pass between the oesophagus and trachea, or even in front of 

* Houston's Cataloguo, p. 79. 
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the latter. In such oases the inferior laryngeal nerve of this 
Bide does not curve under the right subclavian artery, but 
»fUr its origin from the pneumogaatrio nervo in the lower 
portion of the neck, it passes directly inwards to the inferior 
part of the laryns, The first cose in which this peculiar 
Be of the right inferior laryngeal nerve was observed, is 
related by Dr, Stedman * The next case is related by Dr. 
Hart, who was moreover the finit author that explained tlie 
in of the deviittioD. He observes, that "in the earlier 
periods of the existence of the f<etus, the rudiment of the 
head appears as a small projection from the upper and ante- 
tioF part of the trunk, the neck not being yet developed. 
Hie larynx at this time is placed lithind the ascending por- 
tion of the arch of the aorta, while the brain, as it then 
lexista, is situated so low as to 'rest on the thymus gland, and 
front of that vessel. Hence it is that the inferior laryngeal 
vea pass buck to the larynx, separated by the ascending 
■A, — the left going through its arch, while the right goes 
b«low the arteria innominata."f Now it can bo readily under- 
Mood how the ascent of the brain, as the neck becomes de- 
veloped, brings higher up the origins of the recurrent nerves; 
and the secont of the larynx on a deeper plane brings up 
Ihoir terminations in that organ, so that they are made to 
form loops, — the right under the subclavian artery, and the 
left ander the arch of the aorta. It is therefore clear that if 
tho right subclavian artery should come off from the arch 
iMyond and behind the left subclavian, and pass behind the 
traohea and (esophagus, or even between the two in order to 
Teaoh the right side, the artery will be situated behind the 
destination of the nerve, so that the right nerve will pass at 
once to the larynx without passing under the right subclavian 
artery. Or again, should the right subclavian artery, arising 
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thus irregularly, pass in front of the trachea in order to 
reach the right side, and in its course be placed lower down 
than the ordinary situation of the arteria innominata, the right 
inferior laryngeal nerve in this case also will go directly to 
the larpx above the right subclavian artery. It is therefore 
clear that in all such cases the right subclavian artery will 
not have the effect of depressing the inferior laryngeal nerve 
of the right side into the form of a loop underneath the vessel. 

The left subclavian may be the first branch of the arch on 
the right side; and after that may arise, in succession, the 
right subclavian, right carotid, and left carotid arteries. Or, 
lastly, the vessels may arise from the arch in the following 
order : left carotid, right carotid, left subclavian, and right 
subclavian arteries. 

Varieties with five primary "hranches. — ^In addition to the 
three usual branches, the left vertebral, and the right internal 
mammary, or the left vertebral and right inferior thyroid, 
may be found arbing from the arch ; or there may be the 
three usual branches with two vertebrals, one on either side 
of the left carotid. 

The subclavians and carotids may arise separately from the 
arch, with a common trunk for the left vertebral and inferior 
thyroid; or with a right inferior thyroid artery; or with a 
left vertebral, in which case the right subclavian may be 
either the first or last branch. 

I shall have occasion, hereafter, to notice particularly a 
very remarkable case which I observed in the Carmichael or 
Eichmond Hospital School, in which five branches arose 
from the arch, in consequence of the subclavian and external 
and internal carotids of the right side coming off separately 
from the aorta. 

Varieties with six primary branches, — ^The subclavians, 
carotids, and vertebrals, have been observed to arise sepa- 
rately from the arch, each vertebral being between the sub- 
clavian and carotid of its own side. 
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Hence it appears, that omitting the coronary arteries, two 
is the smallest number, and six the greatest number of pri- 
mary branches arising from the arch : these extremes are 
much less common than the intermediate numbers. 

Sometimes varieties with regard to the coronary arteries 
have been observed ; there may be but one ; again, there may 
be three, or even four ef the vessels found. These deviations 
are, however, rare. 

VARIETIES OF THE ARTERIA INNOMINATA. 

Some of the irregularities in the origin of this vessel have 
been already described : in addition it may be remarked, that 
it has been seen to take its origin from the descending aorta. 
When it does not arise from the arch at the usual place, it 
must necessarily vary in its course. Yelpeau mentions a 
curious irregularity of this vessel: — "After its origin, it 
passed to the left, in order to turn over the trachea, then 
penetrated between this organ and the oesophagus, and re- 
placed itself on the right side at the moment of its bifurcation, 
but much more deeply than in the natural state."* 

In some cases its length is less, and in others greater than 
what we have described. Guthrie states that in ordinary 
cases the artery is two inches and a half in length. 

Branches of the Arteria Innominata. — The Middle 
Thyroid of Neubauevy when present, usually arises from this 
vessel : the inferior thyroid also may arise from it. 

varieties of the common carotid artery. 

Some years back I observed a very remarkable variety in 
a subject at the Carmichael, then the Richmond Hospital 
School of Medicine : in this subject there was no common 
carotid on the right side ) and the external and internal caro- 

* Velpeau's Surg. Anat, American Trans., p. 433. 
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lids arose separately firom the arch of the aorta. The order 
of the vesseb was, — bright sabckyian, ri^t external carotid, 
right internal carotid, left common carotid, left subclavian, 
I showed this preparation to the younger Tiedemann when 
he visited the school, and he remarked, that no similar case 
had been observed or heard of by himself or his fiither. Mr. 
Harrison states that he has known two examples of the inter- 
nal and external carotids arising on one side separately from 
the aorta. 

In some cases the common carotid is crossed in front by 
the inferior thyroid artery. In other cases the vertebral 
artery ascends behind it to pierce the third or second cervical 
vertebra. Cases are recorded in which the common carotid 
ascended behind the angle of the lower jaw before it biftir* 
cated; and on the other hand, it may bifurcate as low as 
the inferior margin of the thyroid cartilage, or at the sixth 
cervical vertebra : lastly, it sometimes happens, that there is 
no bifurcation, — the common carotid and internal carotid 
forming a continuous trunk, which gives off the branches 
of the external carotid. The common carotid may give off 
the inferior thyroid, superior laryngeal, pharyngea ascendens, 
superior thyroid and right vertebral arteries. 

Varieties of the Superior Thyroid Artery. — ^This 
artery sometimes arises by a trunk common to it and the lin- 
gual, or it may arise directly from the common carotid : in 
some cases the common carotid, instead of bifurcating, divides 
into three branches, the internal carotid, the external carotid, 
and the superior thyroid. 

Varieties of the Occipital Artery.— In some cases 
this artery arises from the internal carotid.* Dr. Green 



* Tiedemann, Exp. Tab. Art., p. 81. 
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relates a case in whicb: it arose from the vertebral.* Lastly, 
it may give off the pharjDgea ascendens.f 

: YaBIETIES Ot THE POSTERIOR AURIOULAR ArTERY. — 

This artery sometimes arises by a trunk common to it and 
the occipital. It sometimes gives off the transversalis faciei. 

Yarietibs OY THE Phartnqea Asoendens Artery. — 
The pharyngea ascendens is sometimes a branch of the com- 
mon carotid artery, and in still rarer cases it may arise &om 
the internal carotid, in which case there is nsually an acces- 
sary pharyngeal from the external carotid. It has also been 
observed to arise from the occipital,^ or from the superior 
thyroid,§ or facial. || Finally, there are sometimes two, and 
at other times three, instead of a single artery.^ 

Varieties of the Transversalis Faciei Artery. — 
In many cases this artery arises from the temporal. Dr. Hart 
has seen it arise from the external carotid, opposite the angle 
of the jaw, beneath which it passed forwards and joined the 
labial at the anterior edge of the masseter muscle. He has 
also seen it arise from the posterior auricular. When the 
facial artery is small, this vessel is proportionally large, and 
gives off the dorsalis nasi or angularis artery, or both. 

VARIETIES OF THE INTERNAL CAROTID ARTERY AND ITS 

BRANCHES. 

. We have already observed that the external carotid is some- 
times deficient, in which case, the internal is a continuation 
of the common carotid, and gives off the branches which 
Usually arise from the external ; and that it sometimes arose 



♦ Green, p. 10. f Op. Cit, p. 9. 

X Cruveilhier, Aug., p. 102. § Meyer, Lehre von der Blut, p. 4a 

I Greon, p. 9. f Soemmering, Op. cit. p. 126. 



884 YA&ISTISS OF THX 8UB0LAYIAN ABTKRT. 

near the base of the skull. In many oases we find that at 
the side of the sella turcica it passes through a foramen formed 
by the existence of a middle clinoid process, or spicula of 
bone connecting the tip of the anterior clinoid process to the 
side of the body of the sphenoid bone. In some oases its 
anterior branch to the cerebrum unites directly with that of 
the opposite side, instead of being connected with it by one or 
more transverse branches, and, after a short course, the com- 
mon trunk divides into two branches. Occasionally its poste- 
rior communicating branch is of considerable size, and its 
continuation forms the posterior artery of the cerebrum, being 
connected to the basilar trunk by a short branch. There are 
cases on record, in which Haller had observed the two anterior 
arteries of the cerebrum ^nished by the carotid of one side, 
and the two middle arteries of the cerebrum furnished by the 
carotid of the opposite side. 

VARIETIES OF THE SUBCLAVIAN ABTEBT. 

In addition to the great number of varieties already noticed, 
we shall only add, in this place, that, in some cases, the sub- 
clavian artery passes in front of the scalenus anticus muscle 
along with the vein,'*' whilst, on the other hand, this latter 
vessel may be found behind the muscle together with the 
artery. Both of these varieties have been observed by Vel- 
peau. M. Eobert has observed, that the little scalenus, when 
present, in passing to its insertion into the rib, frequently 
separates the two inferior fasciculi of the brachial plexus, 
and pushes them forwards against the artery. In some cases, 
the muscular relations differ : the omo-hyoid muscle may have 
an additional origin from, or attachment to, the clavicle. 

Bouillaud mentions that Breschct observed a very remark- 
able anomaly, in which the left subclavian artery arose from the 
pulmonary artery. In some cases the thyroid axis is deficient, 



* Hird, Lond. Med. Gazette, Feb. 4, 1837. 
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and its usual branches arise by two or more separate trunks. 
In its third stage^ the subclavian frequently gives off the pos- 
terior scapular. Professor Hargrave has seen the internal 
mammary arise in this situation and descend in front of the 
scalenus anticus muscle. 

Varieties of the Vertebral as to its origin have 
been alluded to on page 380. 

Varieties of the Internal Mammary Artery. — This 
artery may arise from the arch of the aorta^ arteria inno- 
minata, thyroid axis^ and even from the third stage of the 
subclavian; as observed by Professor Hargrave. Bichat has 
seen its comes nervi phrenici branch as large as the trunk of 
the internal mammary, and Cruveilhier met a subject in which 
its third intercostal branch was large enough to appear a 
bifurcation of it. 

Varieties of the Posterior Scapular Artery. — We 
have already seen that this artery, in its iiormal state, arises 
from the thyroid axis, but that sometimes it arises from the 
subclavian in its third stage; in such cases it may pass 
through the brachial plexus of nerves, and take its ordinary 
place along the vertebral margin of the scapula. In cases 
of this description of variety, the cervicalis mperficialiSf as 
already stated, forms a distinct branch of the thyroid axis. 

Varieties of the Subscapular Artery. — This artery 
sometimes arises in common with the posterior circumflex, and 
Dr. Monro has seen it arising from the inferior thyroid. 

Varieties of the Posterior Circumflex Artery. — ^In 
some cases this artery winds round the humerus by passing 
beneath the tendons of the teres major and latissimus dorsi, 

33 
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and not through the quadrangular space abready described. 
In such cases it usually gives off the superior proftmda artery. 

VARIETIES OV THE BRACHIAL ARTERY. 

The most common irregularity of the brachial artery is a 
high bifurcation into the ulnar and radial. This may occur 
in any part of its course. In this case the ulnar and radial 
arteries, having arrived in the fore-arm, may pursue their 
usual course ; or the radial may, in certain cases, run super- 
ficially, or the ulnar may be the superficial branch : usually, 
however, in these irregularities, the ulnar follows the ordinary 
deep course of the brachial artery. Mr. Burns observes, that, 
when the ulnar is the anomalous branch, the bifurcation 
usually takes place higher up than when the radial is irregular. 

In the high bif^cation, the radial artery usually lies at 
first on the inside, and afterwards crosses the ulnar, or con- 
tinued trunk, to become external. These two vessels may be 
connected in their course by a transverse branch ; and the 
transverse branch may give off a median artery, which 
descends on the front of the fore-arm in company with the 
median vein: in other cases, the median artery may come 
from the brachial, radial, or ulnar : it usually terminates in 
the superficial palmar arch, sometimes in the deep one. 

Dr. Quain mentions a remarkable instance, in which the 
brachial artery divided into two branches, and, lower down, 
reunited to form a single trunk, which afterwards bifurcated 
regularly into the radial and ulnar.* A similar instance is 
recorded by Professor Quain yf and a preparation of the same 
kind of irregularity exists in the Macartney collection in the 
Anatomical Museum of the University of Cambridge. Mr. 
Norton, of the Eoyal Liverpool Institution, has met with a 
similar case. Dr. Geddings, of Maryland, in speaking of the 
varieties of the brachial artery, observes, " In some instances 

* Elements of Anatomy, 4th edition, p. 558. 

t Anatomy of the Arteries of the Human Body, p. 221. 
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tbe Tadtal and iilnnr arterieB, after separating high in tho arm, 
or axilla, pass for a limited distance down the urm, and then 
unite." He gives no reference, however, but may possibly 
allade to the following passage in the work of Dr. Green, 
who is quite explicit on the subject : — " Sometimes the 
axillary artery dividcB into two vessels which again unite at 
the fold of the arm, so that there are in reality two brachial 
arteries lying close to one another, and of equal magnitude. 
I hove seen two striking esamples of this kind. In one case, 
the brachial divided into two branches, which in like manner 
conjoined above the fold of the arm."* 

In three oases out of forty, Professor Harrison found " a 
small branch ariuing from the upper part of the brachial and 
descending to the elbow, where it joined the radial artery ; in 
two inBtancea this superficial branch descended in tbe fore- 
arm beneath tho Buporficial flexors, and was distributed to 
the muscles in this region ; and in two cases it accompanied 
the brachial nerve bouoath the annular ligament of the carpus, 
snd joined the superficial palmar arch of artcries."'|- These 
have been described under the name of "tiaso aberranliai" 
they are frequently of considerable size, 

The next variety to be noticed is that of the brachial artery 
giving off the intcrosseal : a cane of this kind has been ob- 
served by Dr. Flood in the Richmond Hospital School. In 
Bome rare cases tho brachial artery divides at one point into 
three branches, viz., tho radial, ulnar, and interosseous. 

VABIETIEa OP THE UlNAR AND RaDIAI, AkTERIES. 

The ori^D of either vessel in tho arm or axilla has been 
already noticed. Sometimes the ulnar urlery arises regukrly 
at the bend of the elbow, yet afterwards it descends on the 
cutaneous surface of tho muscles arising from the Internal 
condyle, and accompanies tho basilic vein. The radial artery 

- p. ir. 
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may also^ though regular in its origin^ run superficial to the 
fascia. These latter, irregularities are very rare. Dr. Green^ 
when speaking of the irregular origin of the ulnar high up in 
the arm^ observes; '^ it pursues its course along the fore-arm, 
immediately under the fascia.''* 

He remarks also, concerning the irregular origin of the 
radial, that << in some rare instances the vessel pierces the 
brachial aponeurosis, and becomes quite superficial ; but more 
usually it is covered by the tendinous expansion." He states 
that he has seen but one instance of the irregular radial lying 
superficial to the fascia '.f Tiedemann makes the same remark.| 

Dr. Barclay describes a case in which both radial and ulnar 
were superficial. Dr. Green saw a case in which a transverse 
branch joined the radial and ulnar at the lower third of the 
fore-arm. Sometimes the radial artery gives off the superfi- 
cialis voke high up in the fore-arm : this is more likely to 
occur in case of a high bifurcation of the brachial. If the 
superficialis volae arise high up, the continued trunk of the 
radial may either descend along with it and on a deeper plane, 
or may turn round the radius near the lower third of the fore- 
arm, and descend in this region to the hand. Dr. Green saw 
two cases of this description. 

In addition to the above, we may quote the following re- 
markable variety, observed by Mr. Bennett Lucas at the 
North London School of Medicine : — 

" A female, aged seventy, exhibited in the distribution of 
her arteries the most uniform irregularity. Those of the 
upper extremities I have alone preserved, as they are highly 
interesting in a practical point of view. The brachial artery 
of the right side bifurcated as usual at the bend of the elbow 
into radial and ulnar arteries ; but the radial was infinitely 
the larger. The ulnar artery, after running its usual course 



* Green on the " Varieties in the Arterial System," p. 21. 
t Op. Cit, p. 19. X Tied. Tab. Art., p. 169. 
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ir about two inches, BuddenSy sent off a Icaah of branches ; 

t; a large recurront, several fiiir-siaed niusculur, a huge 
iiit«rosseal, which rau down to terminate in the deep palmar 
tmh, and a middle-aisied ' continued truuk,' which lost itself 
c superficial palmar arch, as it scarcely could bo said ti) 
pEsist in it« formation. The great radial trunk went its way, 
detaching few and insignificant twigs, and a quarter of an 
inch aboTo the wrist-joint sent off a superfioiulis volte, more 
a matter of form than any thing else, for it soon osponded 
<{tec1f in the muscles of the thumb. The undiminished trunk 
of the radial now turned round the outer edge of the carpus, 
and, at the angle formed by the metacarpal bonos of the 
i tiiumb and index finger, gent off two branches, the larger of 
which (the other being spent in the adductor pollioia and ab- 
dncfor indicia muscles) coursed along the inner edge of the 
oetacaTpal bone of the thumb, furnishing the princepH pollicia, 
ndialis indicis, and a retrograde brunch, to form, with the 
nearly exhausted ulnar artery, the superficial palmar arch. 
Irom this arch proceeded i'our branches, the smaller of 
which went to the inner edge of the little finger, the next 
bifurcated to supply the opposed sides of the little and ring 
fingers, the third bifurcated to supply the opposed sides of 
&e ring and middle fingers, but the i'ourth, a pitiable vessel, 

] to the head of the third metacarpal bone, and there joined 
It large digital trunk derived Irom the deep palmar areh. The 
poutinued trunk of this radial artery, at length seasibly 
diminished, took its usual course to form the deep palmar 
iirofa. At the proximal end of the metaearpnJ bone of the 
index finger, the large digital artery, already alluded to 
{teerely acknowledging the receipt of the fourth superficial 
palmar artery), bifurcated to supply the opposed sides of the 
middle and indes fingers. After forming the deep palmar 
veh, which sent off the usual arteries to the smaller palmar 
muscles, the radial trunk ran under the cover of the muscular 
H of the little finger, Bending numerous branches therein, 
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and then {>layfallj turned upwards under the annular liga- 
ment, and united with the large interosseal artery from the 
ulnar. 

<<In this very uncommon; if not unique, distribution of 
arteries, we find the radial (a huge trunk) taking its usual 
course, and supplying the palm of the hand and all the fingers. 
Intent upon this purpose, it sends off but few, and these 
small, muscular branches, and a superficialis volae of no 
account; and, merely condescending to make an intimacy 
with the ulnar and interosseal arteries, it takes upon itself, 
not alone to form the superficial palmar arch, but to form it 
much less in extent than the deep palmar arch, — ^the arch 
which it forms in the natural distribution, and which is in 
such case much the smaller. 

<'0n the left side of this subject the brachial artery 
divided as usual ; but here the ulnar artery was very large 
and the radial artery very small. The radial, immediately after 
its origiUy sent off the superficialis volas, which vessel, though 
nearly the length of the fore-arm, was very delicate, and, 
after detaching several small muscular branches, lost itself in 
the muscles of the thumb, without participating in the forma- 
tion of the palmar arch. In its course, it occupied the posi- 
tion of the radial artery. The radial trunk itself ran very 
superficially, and, at the junction of the middle and inferior 
thirds of the fore-arm, turned round the edge of the radius to 
the space between the metacarpal bones of the thumb and 
index finger, where it sent off the palmaris profunda to form 
the deep palmar arch in the usual manner, the radialis indicis 
and the princeps poUicis, and, in addition, a second palmaris 
proftinda, which formed, by joining the trunk of the ulnar 
artery, a second deep palmar arch. 

" The large ulnar sent off its recurrent branches, a posterior 
interosseal artery, two anterior interosseal arteries, and a long 
muscular artery. At the wrist it sent off its usual communi- 
cating artery, and in the palm of the hand, having received 
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the second deep palmar branch of the radial^ it supplied^ as 
usual, three fingers and a half, without, however, forming 
any superficial palmar arch. 

<^The practical inferences to be deduced firom these unusual 
distributions are plain, and of some importance. Had this 
individual been the subject of illness during her life, a very- 
erroneous estimate of its intensity must have been indicated 
by the pulse ; and did the practitioner depend chiefly on 
its condition, his practice would have been guided by the 
wrist he felt it at. Here, if the right pulse be felt, from the 
size of the radial, depletory measures would in all likelihood 
have been pursued ; and were it the left, an opposite mode of 
treatment may have been adopted ; and if both wrists were 
examined, they would, at the least, have given cause for de- 
liberation in the case. 

" In addition to the varieties of arteries always being, when 
they exist, a source of difficulty when a vessel is required to 
be secured, this individual, did she require to have her lefl 
fore-arm amputated, would have presented to the surgeon no 
less than seven considerable arteries for the ligature.'' 

VARIETIES OP THE ABDOMINAL AORTA. 

The aorta sometimes bifurcates at the third lumbar ver- 
tebra, or as high as the second,* or immediately after giving 
off the renal arteries.f Dr. Green met with the following 
varieties in this vessel : — In a child born with imperforate 
anus, the aorta divided in the lumbar region into two branches ; 
one of which gave off the inferior mesenteric, then crossed 
to the back of the bladder, and ascended along the median 
line to bifurcate at the umbilicus : the other branch, situated 
behind the former, was reflected towards the right sacro-iliao 



* "Anatom. Sooiet. a. g. Mars," 1835. 

t Joarnal des Progrds, 1828, vol. viii. p. 101. 
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symphysis : having supplied the left side of the pelvis and 
left lower extremity; the continuation of it became the right 
femoral: the arch of the aorta gave off three branches: 
first; a trunk common to both carotids; secondly^ a left sub- 
clavian; thirdly; a right subclavian; which crossed behind 
the oesophagus. The left kidney and renal artery were want- 
ing. A case of obliteration of the aorta immediately below 
its arch is related by Dessault.* It appeared; ft>om examina- 
tion of the body, that during life the blood which was ex- 
pelled from the heart must have been transmitted into the 
trunk of the aorta below the constriction; by passing through 
the subclavian, axillary; and cervical arteries. From these 
latter it passed into the vessels of the thoracic and abdominal 
viscera; and those of the lower extremities. Dr. Graham; of 
Glasgow; published another example of complete obstruction 
of the aorta just below the ductus arteriosus.f There are 
several other cases of this kind recorded. 

The following instances; having occurred in the abdominal 
region, are more to our present purpose. M. A. Severin 
speaks of an obstruction of the aorta beneath the emulgent 
arteries. Monro describes an obliteration of this vessel above 
the common iliac arteries. Crampton also saw it obliterated 
in the abdominal region ; and Larrey and Key have described 
similar cases. Dr. Goodison, of Wicklow, examined at Paris 
the body of a woman in whom the aorta was obliterated im- 
mediately beneath the inferior mesenteric artery. The left 
common iliac artery was impervious in its entire length, and 
the right common iliac in one-half: the limbs did not appear 
at all emaciated.^ The history of this case could not be 
ascertained. The late Sir P. Crampton examined the prepa- 
ration, and was of opinion that the obliteration was the effect 



* Dessault's Journal, vol. ii. 

t Med. Chir. Trans., vol. v. p. 287. 

X Dub. Hosp. Rep., vol. ii. p. 193. 



VARIETIES OF BRANCHES OF ABDOMINAL AORTA. 393 

« 

of a process by which an aneurism had been spontaneously 
cured. In all the above caseS; the circulation had been esta- 
blished below the obstruction; and in none^ except the cases 
of Larrey and Key, did there appear to have been any weak- 
ness in the limbs. 

Varieties of the Cceliac Axis. — The Coeliac axis may 
be deficient ; or it may give off only the hepatic and splenic 
arteries; or the hepatic, splenic, and capsular; or it may, in 
addition to its usual branches, give off the phrenic and gastro- 
epiploica dextra, or the superior mesenteric. 

Varieties of the Gastric, or Coronaria Ventriculi 
Artery. — This artery has been found arising from the aorta, 
in common with one of the phrenics; and it frequently gives 
a branch to the liver. 

Varieties of the Hepatic Artery. — ^This has been 
said to be wanting. There may be two hepatic arteries; one 
from the cceliac axis, and the other from the aorta, or from 
the gastric artery. The hepatic artery may come directly 
from the aorta or from the superior mesenteric artery. Acces- 
sary branches from the renal, or from other sources, may be 
expended in the liver. 

Varieties of the Superior Mesenteric Artery. — 
This artery sometimes arises in common with the coeliac axis. 
It has been known to give off an hepatic artery, and in 
another case it gave off the gastro-epiploica dextra. 

The superior mesenteric artery may be absent; or its branches 
may not anastomose with those of the inferior mesenteric 
artery; or it may be double. In a case of high division of the 
aorta, the superior mesenteric has come from the internal 
iliac. 
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Yabieties of the Infebiob Mesentebio Artery. — 
This artery may be wanting. In a very remarkable case 
where the right kidney and its artery were absent, the 
oommon iliac arteries were united by a transverse branch, and 
from the left common iliac came off the inferior mesenteric* 

Yabieties of the Phrenic Abtebies. — ^Both phrenics 
have been found arising by a common origin from the right 
emulgent; or they may arise by a common origin from the 
aorta; or one or both may come from the coeliac axis. Some- 
times they arise from the first lumbar, but rarely firom the 
gastric or renal. 

Vabieties of the Capsular Arteries. — ^These arteries 
are very small in the adult, but as large as the renal in the 
footus : there are often three or four of them. The supra- 
renal capsules have arteries from three different sources, viz. : 
fi*om the inferior phrenic, from the aorta, and from the renal 
arteries. 

Varieties op the Renal Arteries. — ^These arteries are 
liable to many varieties, affecting their number, origin, dii^c- 
tion, and branches given off from them. Number. — In some 
cases there are two on one or both sides : when this occurs 
on the right side, one branch usually goes behind and the 
other in front of the inferior cava. Occasionally there is a 
distinct artery sent to one of the extremities of the kidneys; 
this may be either a branch of the renal, or it may arise sepa- 
rately from the aorta, internal iliac, or middle sacral, or from 
the oommon iliac. In one very extraordinary case the kidney 
was placed transversely in the pelvis and supplied by the 
middle sacral artery .f Portal saw the right and left arteries 



* Petsch, Syl. Observ. Anat. Select, J 76. 
t Archives G6n€rale8, Fev. 1835. 
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arise by a common origin from tlie aorta. The right renal 
artery and kidney may be absent. Origin, — The renal artery 
may arise lower down than usual from the aorta; or it may 
come from the common or internal iliac : this is more likely 
to occur when the kidney is found in the iliac fossa^ as some- 
times happens. Cruveilhier has seen an accessary branchy 
from the bifurcation of the aorta^ go to the kidney in this 
situation. Meckel has seen the two renal arteries arise by a 
common trunk from the front of the aorta. Direction, — The 
renal arteries usually form somewhat less than a right angle 
with the continued trunk; but their direction must obviously 
vary according as they rise high or low. In some cases in 
which there were two renal arteries on one side^ they were 
found twisted on each other like the umbilical arteries. 

Branches from the Renal Arteries, — The spermatic arte- 
ries on one or both sides may arise from these arteries. 

Varieties of the Speematio Abteries. — ^The spermatic 
artery on one or both sides may come from the renal : this is 
more likely to occur on the right side than on the left. Some- 
times they arise from the aorta by a common trunk; and 
Cruveilhier has seen the left one arise from the aorta as low 
down as the inferior mesenteric. 

The spermatic artery may likewise arise from the capsular ; 
or from the external or internal iliac ; or from the lumbar; or 
even from the epigastric. 

Varieties of the Common Iliao Artery. — ^The com- 
mon iliac artery has been known to give off the middle sacral, 
also the lateral sacral^ and in some cases the ilio-lumbar. We 
have referred already to cases in which the renal artery arose 
from it; and to another casC; in which the inferior mesenteric 
artery arose from the left common iliac. 

Varieties of the Umbilical Artery. — ^These arteries 



896 . VABIETIES OF THE OBTUBATOB ARTERY. 

have been known to unitc^ and form a single trunk, and many 
cases are recorded in which the artery of one side was absent. 

Varieties op the Obturator Artery. — The obturator 
artery not unfrequently comes off from the epigastric; and 
fig. 46, on page 293, represents three different routes which 
it may take, in order to arrive at the obturator foramen. 
First, it may arise from the internal iliac, and accompany the 
obturator nerve; this is its usual origin and course. Se- 
condly, it may arise from the epigastric, and descend, without 
crossing the femoral ring, towards the obturator foramen. 
Thirdly, it may arise from the epigastric, and get to the inside 
of the ring, by running along its anterior margin, i.e. along 
Poupart's ligament. These two last varieties are marked 
G, G, in the figure. It may arise from the epigastric and 
pass obliquely along the horizontal ramus of the pubis inter- 
nally, and then dip into the obturator foramen. 

It is evident, that it is only when the irregular obturator 
passes along the back of Poupart's ligament, and coasts along 
the internal margin of the femoral ring in order to reach the 
obturator foramen, that it can be endangered in the operation 
for the relief of strangulated femoral hernia. This pecu- 
liarity in its course was first pointed out by Mr. Wardrop, 
who relates two cases of this kind, one seen by himself and 
Dr. Barclay, in Edinburgh ; and another by himself, in Paris.* 

The obturator artery may also arise from the external iliac, 
or from the femoral, or by a double root from the internal 
iliac and obturator. Green relates a case in which it was 
wanting on one side, and its place supplied by branches of the 
profunda. The preparation is in the late Dr. M'Cartney's 
museum. 

Varieties op the Pudic ARTERY.^The trunk of the 

* Med. and Surg. Journal for 1806. 
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pndio artery, in some eaBoa, instead of going out of the pelvis 
throi^h tbe great solatia notch, descends along the inferior 
surface of the bladder, and then over the prostate glaod, to 
be distributed to the penis, or it may keep close to the outer 
edge of the Teaicula geininalls and then pass close to the in- 
ferior surface of the corresponding lateral lobe of the prostate 
gland delineated in figure 72. 

Kjf, 72.— f^nKoti H' 




Vabiett op the Artery op the Bulb.— This artery 
may arise far back from the pndio, opposite to the tuber 
ischli, and, running in a tortuous direction internally, may 
thus reach its destination. This variety is delineated in 
figure 73. 

Vabietieb op tiib Dobsal Artery of the Penis. — 
TIiIh artery ROmctlmcs comes directly fVom the iliac, and 
passes along the side of the prostate gland, to arrive at ita 
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tleatination. The late Dr. M'Dowel remarked that thi 
ricty wuB more frequent on the left than ou the right side. 

Br. Greea has bccq the doreul arterj arieing ironi the obtu- 
rator, which was given off from tlio femoral a little bolow 
Poupart's ligament. Cruveilhier has seen the dorual artery 



1 




of tliB ponia arise from the saperficial or oiternal pudio, near 
the aperture for the saphena vein, and, after formiog a oarva- 
ture in the groin, with its convexity turned downwarde, pro- 
ceed along the lateral surface of the penis. In another case, 
in additioD to its usual root, which was diminutive, it had a 
second of considerable size, which arose from the obtotator 
artery, and passed under the symphysis pubis, tc join the 

Varietieh op the Ilio-Lombar Artery. — This y 
not unfrequently com»» from the glutoaal ; sometimes it il 
double, — its iliac and lumbar branches arising separately. Ito I 
size often seems to depend on the number of lumbar arteiieAj f 
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the ilio-lumbar being small whenever there happens to be a 
fifth lumbar artery. 

Varieties of the Lateral Sacral Artery. — ^This 
artery sometimes arises from the ilio-lumbar, and frequently * 
from the glutaBal. Occasionally, instead of forming an arch 
inferiorly, it terminates by entering the last sacral foramen. 

Varieties of the Meddle Hemorrhoidal Artery. — 
This artery sometimes oomes from the pudio before it leaves 
the pelvis; sometimes from the sciatic artery, and occasion- 
ally it is wanting. 

Varieties of the Uterine Artery. — ^This vessel some- 
times arises from the internal pudic. 

Varieties op the Vaginal Artery. — This artery is 
very irregular ; it may be wanting, or it may come from the 
uterine, pudic, middle hsemorrhoidal, or even from the obtu- 
rator. 

Varieties of the Epigastric Artery. — This artery 
may arise higher up than usual ; or it may arise in common 
with the obturator, or from the upper part of the femoral, or 
from the profunda femoris. 

Varieties of the Circumflexa Ilii Artery. — This 
vessel is sometimes double. It may arise from the femoral 
or from the epigastric. 

varieties of the femoral artery. 

This artery is sometimes double: (}ooch has cited three 
examples; Velpeau mentions a fourth, and refers to Casa- 
mayor, who saw a fifth. In Velpeau's case the supernume- 
rary arteiy gave off the branches usually given off by the 



400 TARIXTIXB OF THE mOTUNDA FXM0RI8, ETa 

profunda ; and its poouliarity seems to consist in its having 
afterwards preserved sufficient size to descend below the knee. 
Sir G. Bell found the femoral artery dividing into two equal 
trunks, which afterwards united to form the popliteal : Mr. 
Houston has described a similar instance. Another variety 
consists in a high bifurcation of the vessel. Sandifort relates 
a case in which the artery divided a little below Poupart's 
ligament into two vessels, the continuations of which were the 
posterior tibial and peroneal arteries ; and Portal refers to a 
case in which it divided high up in the femoral region into 
two vessels^ the continuadons of which formed two popliteal 
arteries. 

VABiETiEg OF THE PROFUNDA Femoeis. — ^This artery 
sometimes arises within the pelvis from the external iliac ^ 
this is its regular origin in birds. In the case in which Mr. 
James tied the aorta, the profunda arose abov^ Poupart's 
ligament and gave off the epigastric. 

Varieties of the External Circumflex Femorib. — 
This artery may arise afler the internal circumflex, or in 
common with it; or it may arise fi'om the femoral, or be 
large enough to appear as a branch of bifurcation from the 
profunda. 

Varieties of the Internal Circumflex Femoris. — 
This vessel sometimes comes off before the external circum- 
flex; sometimes directly from the femoral, sometimes from 
the external iliac, or it may arise by a common trunk with 
the external circumflex. 

Varieties of the Popliteal Artery. — The principal 
varieties of this artery are included in those of the femoral. 
We have only to add that the popliteal artery sometimes 
divides at one point into three branches; viz.: the anterior 
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and posterior tibial, and fibtdar. In a remarkable case referred 
to by Dr. Green, the popliteal artery W3» a continuation of the 
sciatic, the femoral having terminated at the knee-joint. In 
this case the internal iliac artery was much larger than the 
external. Either the two superior or the two inferior articular 
branches may arise by a common trunk. 

Varieties of the Anterior Tibial Artery. — This 
artery may arise above the popliteus muscle and descend 
across it. Or when it has arrived in the anterior region of 
the leg, Pelletan observes that it may descend immediately 
under the integument and not between the muscles. In some 
instances it may be expended at the lower part of the leg, and 
its place on the dorsum of the foot supplied by the anterior 
peroneal ; or the artery may be altogether absent, in which 
case its place is supplied by perforating branches of the pos- 
terior tibial. 

Varieties of the Posterior Tibial Artery. — This 
vessel may be deficient, and its place supplied by branches 
of the fibular, or there may be two in the same limb, as ob- 
served by Dr. Green; or it may arise higher or lower than 
usual. 

Varieties of the Peroneal Artery. — We have already 
seen that the anterior peroneal artery/ may be of considerable 
size, and may take the place of the anterior tibial upon the 
dorsum of the foot; giving off the tarsal, metatarsal, dorsalis 
pollicis, and communicating branches. In such cases there 
is an arrest of development of the anterior tibial artery, so 
that its termination on the dorsum of the foot is exceedingly 
diminished in size, and anastomoses directly with the above 
variety of the anterior peroneal. 

the end. 
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ployed on such Service, with complete Forms of Proceedings. 
By Captain Henry Copp^e, late Instructor in the United States 
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